JUL 
July 6, 1911. 


AmericanMac 


A Practical Journal of Machine Construction 





Issued Weekly by the Hill Publishing Company — : : : 505 Pearl Street, New York 





Price 15 Cents, $4.00 per Year Contents 37. Advertising Inc «x 67 





‘Vulcan’ ‘C’ Clamps 


“They stand the strain!” 








Sizes }” to 8}” in stock; 
elastic limit No. 9 
(smallest) 


Sizes ]” to 84” in stock: 
elastic limit No. 16 
(next largest) 


00 bb —= eee | 32000 Ibs. 


Critical physical tests prove ‘* Vulcan” “C’? Clamps very much stronger 
than any other similar tools, without exclusion! The rigidity of design, which 
so much governs ultimate utility and worthiness of all ““C’’ Clamps, together 
with our method of manufacture, proved vastly superior! 























They do stand the Strain, and we will back 
the guarantee of superior strength. 
Prices from your dealer. 


J. H. Williams & Co. 


Superior Drop-forgings 
35 Richafds Street Brooklyn, N. Y- 
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Bement Vertical Miller 


A machine that can be applied with the best results 
in many instances where a slotter would be impractical 


N a great many cases, even where work is only of an occasional occurrence, it is more 

economical to employ a vertical miller than to resort to makeshift operations, tie up other 
machines and delay the work for 
which such machines were intended. 
A vertical miller also gives greater 
accuracy, better finish and ensures 
duplication. 


They are designed for constant, 
rapid, heavy work. A heavy, rigid 
construction is carried consistently 
through every detail. 


Spindles are designed especially 
large for torsional strength. Main 
spindle runs in bronze bearings ad- 
justable for wear. Lower spindle 
bearing is carried in long slide, gibbed 
to frame by square locks. 


Spindle and slide are counter- 
weighted with compensating device 
which eliminates lost motion and 
permits easy hand motion. 


Spindle is driven by large bevel 
gear. Only one pair of gears are 


between cutter and belt. 66-inch Bement Vertical Milling Machine, 60-inch table. 





Built in four sizes—belt or motor drive. 








Write jor catalog “ Heavy Milling Machines.”’ 


Niles-Bement-Pond Company 


111 Broadway, New York. 23-25 Victoria St., London, S. W. 


SALES OFFICES—Boston: Oliver Bldg. Philadelphia: 2ist and Callowbill Sts. Pittsburgh: Frick Bldg. Cleveland: The Niles 
Poo! Works Co., Rockefeller Bldg. Hamilton, 0.: The Niles Tool Works Co. Detroit: Majestic Bldg. Chieago: Commercial National 
Bank Bidg. St. Louis: 516 North Third St. Agents for Gulf States: LeSourd & Walpole. Birmingham, Ala. For California, Nevada 
and Arizona: Harron, Rickard & McCone, San Francisco and Los Angeles. For Washington and Idaho: Hallidie Machry. Co., 
Seattle and Spokane. For Oregon: Portland Machinery Co., Portland. For Colorado: Hendrie & Bolthof Mfg. & Supply Co., Denver. 
Agents for Canada: The Canadian Fairbanks Co., Ltd., Montreal, Toronto and Vancouver. Japan: EF. W. Horne, 70-C Yokohama. 
ee oe _— Vaghi, Milan Germany: F. G. Kretschmer & Co., Frankfort a.M. Austrin-Hungary: EK. Krause & Co., Vienna, 
ay i ( sdapest, 


(See pages 59, 60, 61, 62 and 63) 
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Tools in a Sewing Machine Plant 


The Davis Sewing Machine Company, 
of Dayton, O., uses in that branch of 
manufacture from which it derives its 
name, a large number of special ma- 
chines and tools, most of which were de- 
signed and built by the company itself to 
suit the peculiar requirements of the 
sewing-machine industry. Several of 
these machines and methods are illus- 
trated by the accompanying halftone and 
line engravings, and some further views 
of special equipment and operations will 
be presented in another article. 

As was the case with the bicycle de- 
partment of this concern illustrated in 
an earlier issue of this journal, it is 
difficult with so many methods of interest 
in use, to select just those best adapted 
to indicate the general procedure of the 
factory and at the same time keep within 
the desired limits of space for an article 
of this character. So, at best, this descrip- 
tion can only touch what we commonly 
refer to as the “high spots,” leaving un- 
disturbed for the present, at least, a 
considerable number of important ma- 
chines, special tools and methods, all of 
which would be of value to readers were 
it possible to include an account of them 
within the limitations of this article. 


Output, METHODS OF HANDLING, ETC. 


The plant produces over twelve hun- 
dred sewing machines of different models 
daily, and the visitor walking through 
the various departments cannot fail to 
be impressed with the rapidity with 
which the numerous operations neces- 
sary are performed in the machining and 
assembling of the parts. The quantities 
of machines progressing through the fac- 
tory simultaneously, are brought to one’s 
notice particularly in such departments 
as that in Fig. 1, which represents a 
hurdred sewing machines on a “running- 
off jack” where the shafts are driven at 
high speed for a half hour to run them 
down to good bearings. At the rear of 
the machines on the jack will be seen a 
number of trucks which are used in the 
different departments and which enable 
hundreds of sewing machines to be 
handled daily about the shop. 

This view has been selected for Fig. 
1, as it is fairly typical of a number of 
departments in the factory. The illus- 
trations that follow represent several 
special machines which are only a few 
of scores of efficient tools in constant 
service in this establishment. 


A “RiGHT ANGLE” MILLER 


The miller in Fig. 2 simultaneous. 
ly faces the bottom of the sewing- 
machine arm and the vertical surface 
at the end of the arm which receives the 
faceplate for inclosing the needle bar 
and the presser bar. These two sur- 
faces are at right angles to each other 


By F. A. Stanley * 








Special machines and 
fixtures used extensively in 
a plant manufacturing 
nearly a half million sew- 








ing machines annually. 
These tools, in most cases 
designed and built in the 
works, constitute effective 
equipment jor economical 
production. 

Millers of various types, 
slot-cutting apparatus, 
drillers and reaming ma- 
chines, a broaching tool and 
a machine jor finishing 


cams. 




















*Western editor. 


and the machine in Fig. 2 is equipped 
with two spindles similarly located in 
relation to one another. The work is 
placed in a fixture which holds it securely 


The position of the spindle head at the 
rear of the machine is fixed in relation 
to the bed, but the head at the left is 
adapted to slide crosswise upon the car- 
riage on which the work itself is mounted. 
This construction is shown clearly in 
Fig. 2: The object of this design is to 
permit thé entire carriage with oné cut- 
ter and thé work to feed past the cutter 
at the rear and at the same time allow 
the cutter on the carriage to feed trans- 
versely past the cdrresponding face of 
the work. 

The work rests upon suitable supports 
in the base of the holding fixture, and 
quick-acting clamps are provided for se- 
curing the casting in place. The work 
is not shown in the fixture as a better 
view of the cutters and fixture is obtained 
wilth the sewing-machine arm removed 
The spindle drives are by separate belts 
and another belt leading down from the 
spindle at the rear operates the feed for 
the carriage and for its cross slide. The 
feed screws are actuated through worm 
gearing and automatic stops are provided 
for releasing the feed at the end of the 
cut. The dogs and lever for controlling 
the longitudinal travel will be noticed 
at the front of the machine bed. 


DRILLING AND REAMING MACHINES 


Figs. 4 and 5 illustrate double-end ma- 








Fic. 1. JACKS FoR “RUNNING IN” MAIN SHAFTS IN SEWING MACHINES 


while the cutters are at work, the dia- 
gram in Fig. 3 indicating the position 
of work and cutters when viewed from 
above. 


chines for drilling and reaming bearings 
for main shafts in sewing-machine arms. 
The casting is held as in Fig. 6, by rest- 
ing upon a knife-edge support under the 
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Fic. 2. MACHINE FOR MILLING ENDS AND BOTTOMS OF SEWING MACHINE ARMS 


base, and upon an elevated ledge at the 
other end. Two stop screws are provided 
in lugs at one end and one stop at the 
other, to position the arm sidewise, and 
the nurled-head screw tapped through 
the upright at one end of the holding 
fixture presses the work endwise with its 
finished face against the opposite up- 
right, as in Fig. 6. 

Separate machines are used for drill- 
ing and reaming, but essentially the con- 
struction is the same in both groups of 
machines. The drills or reamers are 
guided by long bushings and are op- 
erated by spindles which are belt driven 
independently, and which are moved end- 


wise to feed the tools into the work, by 
means of vertical levers actuated from 
cams on the horizontal shaft extending 
the length of the bed. This shaft is 
driven by worm and worm wheel, the 
worm shaft having a separate belt drive 
from overhead, as represented in Fig. 4. 

Upon the completion of the forward 
movement of the spindles, the cam al- 
lows them to be returned by spring ac- 
tion and then automatically releases a 
weight which throws the power move- 
ment out of service until the work is 
removed, another casting put in place, 
and the automatic feed again engaged 
by operation of the foot lever. 
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The holding fixtures on the two classes 
of machines are exact duplicates of each 
other, and the stops are so fixed that the 
cast-iron arm with its holes drilled for 
the shaft may be placed in the reaming 
fixture with the assurance that the drilled 
holes will come in alinement with the 
guide bushings for the reamers. 


AUTOMATIC SLOT MILLER 


The machine in Figs. 7 and 8 is an 
automatic miller for cutting a straight 
slot for a cam lever through the wall of 
the needle-bar chamber at the end of 
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Fic. 3. SEWING MACHINE ARM AND MILL- 
ING CUTTERS 























Fic. 4 


Fic. 5 


AUTOMATIC DRILLING AND REAMING MACHINES FOR SEWING MACHINE ARMS 
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the sewing-machine arm. This slot is 
shown in the sketch, Fig. 8, with the 
shank mill in position for taking the cut. 

Referring to Fig. 7, it will be noticed 
that the table of the miller has a longi- 
tudinal movement imparted by cam ac- 
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Fic. 6. SEWING-MACHINE ARM IN Posi- 
TION FOR DRILLING AND REAMING 


tion, the operating cam A being one of 
a pair placed side by side upon the hori- 
zontal shaft which is driven through uni- 
versal joints from the worm wheel and 
worm at the rear. After the forward 
movement of the table has taken place 
the return is secured by the heavy weight 
suspended by a chain as indicated. 

The cam B performs the operation of 
lifting the swinging fixture C with the 
work to start the cut at one end of the 
slot. The work is shown in place in the 
sketch, Fig. 8, but in order to bring out 
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Fic. 8. AUTOMATIC SLOT-MILLER 


the nature of the fixture and the support- 
ing plugs the photograph, Fig. 7, was 
taken with the work removed. This view 
shows clearly how the sewing-machine 
arm is mounted upon three plugs, one 
of which is fixed in the upright at D, 
while at E and F are two sliding plugs 
with nurled handles which are slipped 
into the top hole for the needle bar in 














the sewing-machine arm, and into the rear 
hole for the main shaft. In this way 
the arm is supported square with the 
cutter spindle and after it is so located 
by sliding in the plugs E and F, jack 
screws are brought up underneath the 
casting to further stiffen it against the 
cutter action and prevent vibration. 
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Fic. 7. AUTOMATIC 


SLOT-MILLER 


Fic. 9. A BROACHING MACHINE 








OPERATION OF THE MACHINE 


With the sewing-machine arm in place, 
the operator lifts the driving worm into 
engagement with the worm wheel and 
cam B at once elevates the fixture C with 
the work until] the cutter has passed 
through the wall of the casting. The 
cam A then starts the longitudinal travel 
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Fic. 10. UNDER SIDE OF SEWING MACHINE 
BebD PLATE SHOWING NEEDLE SLOT 


of the miller table and the slot is cut 
straight for the predetermined distance, 
when cam B allows the fixture C to drop 
away from the cutter, thus clearing the 
work and permitting the table to be re- 
turned by the weight to its original posi- 
tion. The sewing-machine arm may then 
be removed and another casting placed on 
the plugs in the swinging fixture. 
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Fic. 11. METHOD OF HOLDING BED PLATE 
ON BROACHING MACHINE 


It should be noted that the worm wheel 
for driving the feed-cam shaft has on its 
inner face a dog G which is adapted to 
contact with the supporting latch of the 
worm upon completion of the cycle of 
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movements and thus automatically drop 
the worm and stop the feed. It takes but 
a moment to remove the slotted casting, 
place another one in the fixture and lift 
the feed worm into action. 


A BROACHING MACHINE 


The broaching machine in Fig. 9 was 
designed especially for cutting the needle 
slot in bedplates. One of these plates is 
represented in position on the table of 
the machine, but the shape and position 
of the broached opening is best seen in 
the sketch, Fig. 10. 

The ram with the broaching tool is 
actuated from the cam shaft at the bot- 
tom of the column and the worm gear- 
ing by which the shaft is driven is con- 
trolled by the vertical hand lever at the 
left (which throws the worm gear into 
action) and by an automatic trip at the 
side of the worm wheel which releases 
the drive upon the completion of the 
stroke. 

The sewing-machine bedplate to be 
operated upon is held on the table of 
the machine by means of a clamp screw 
turned by a handle and fitted in a pivoted 




















Fic. 12. CAM-MILLER 


bar, as shown in Fig. 11. The bar is 
adapted to swing down across the work 
and is locked in the position represented, 
by a latch which is held by a spring in 
engagement with a notch in the face of 
an upright on the table. This arrange- 
ment enables the operator to clamp or 
release the casting by swinging the gate 
up or down and merely giving the clamp 
screw a part of a turn. 


A CAM MILLER 


The machine illustrated by Fig. 12 is 
a miller for machining certain small 
cams used in sewing-machine construc- 
tion. The cams are first machined in the 
bore and faced and are then ready to be 
slipped om the arbor in the work spindle 
of this machine. The head for the work 
is shown to the left, while the cutter head 
is on the right. The cutter spindle is 
geared to the cone-pulley shafts and is ad- 
justable longitudinally by a lever in front 
to position the cutter endwise in correct 
relation to the work. The work spindle 
is actuated by worm gearing which is 
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driven by bevel gears through the medium 
of the horizontal shaft shown belted 
from the cutter spindle. 

The work spindle is fitted with a 
master cam which bears upon a guide roll 
and causes the head and the revolving 
work blank to rise and fall in relation te 
the milling cutter. At the front of the 
oscillating head there is a shaft with a 
spur gear meshing with a pinion on the 
work spindle. This gear has on its face 
a trip dog for disengaging the rotary feed 
of the work after it has made a com- 
plete revolution past the milling cutter. 





——_ 
———— 


A Chaser for Cutting Lead 


Screws 





Although thread cutting in an engjne 
lathe is a very old operation, the chasing 
of a lead or other accurate screw, which 
shall be fairly accurate and also smooth, 
is still a problem in many shops. After 
much experimenting, the superintendent 
of a lathe-building shop where the screws 
to be cut vary from 7 to 1% inches in 
diameter has come to use the following 
method as being the best for his par- 
ticular work. 

A chaser is used in place of a single- 
point tool, and it was found that much 
depended on the way in which this chaser 
was made. After considerable experi- 
menting the result seems to show that by 
making the depth or thickness of the 
threaded portion of the chaser about 
one-third the diameter of the screw to be 
cut, it would do more and better work 
than if made any other thickness. 
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CHASING LEAD-SCREW THREADS 


The chaser was cut with a hob 1/32 
inch larger than the diameter of the screw 
to be chased. Then the tcp of the chaser 
must be set level, but 1/32 inch above the 
center of the screw to be cut. These pro- 
portions are shown in the accompanying 
illustration. They seem to give plenty of 
clearance and yet to form a support or 
guide for the tool in the thread, which 
holds the chasers steady and produces a 
smooth cut. 

With this chaser the first cut was 0.015, 
the second 0.012, and decreasing down to 
the last cuts, which were only 0.002 inch 
in depth. This gave a very smooth 
thread, and where variations in stock 
might deflect a single-point tool, this was 
prevented in the chaser, owing to its wide 
bearing on a number of threads. 
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Two Famous Old Devonshire Clocks 


On page 294 of Volume 33, Part 2, 
there appeared halftones and a brief 
description of “Two Remarkable Old 
English Clocks,” one of which, viz., 
the Glastonbury Abbey, afterward, 
from circa 1545, the Wells Cathedral 
clock, belongs to a quartette, to wit, the 
four most ancient astro-horological speci- 
mens remaining in the old country and 
peculiarly peculiar to the West of Eng- 
land, viz., that at Exeter Cathedral and 
the daughter Church of St. Mary of Ot- 
tery. The remaining example is to be 
found at the old Collegiate church of 
Wimborne, usually known as Wimborne 
Minster, in Dorsetshire. It is, briefly, of 
the oldest and youngest (there is only a 
difference in their births, seemingly, of 


By John James Hall 
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Clocks which centuries 
ago, and under the observa- 
tion of watchers day and 
night, regulated the services 
of the church, and are still 


in action. 

















great authority Professor Freeman as be- 
ing in the nave, and this may safely be 
ascribed to Bishop Stapledon (1308-26) 
and not to Courtenay (1478-1486-7) as 





ExeTeR CATHEDRAL 
Fic. 1. THE DIAL OR ORRARY AND THE SYLKE CHANTRY WHICH 


a : 


ow ive 








Now CONTAINS THE ANCIENT MOVEMENTS 


some twenty-three years) that I propose 
to deal in this chapter. 


THE AGE OF THE EXETER CLOCK 


That there was a clock in the cathedral 
at Exeter as early as 1317 (10 Edward II) 
is clear from the Patent Rolls of that and 
the following year. In 1328-9 a clock, 
doubtless the same, is mentioned by that 


has been often asserted. In 1376-7 import- 
ant new work was carried out when the 
clock was in all probability added to (pos- 
sibly the hour-striking portion) the older 
portion being then removed into the North 
Transept where a chamber (not contem- 
plated in the original building), accord- 
ing to the old Latin Records (Fabric 
Rolls), had been hewn to receive it. In 


Fic. 2. 


1423-4 there is quaint mention (in Latin) 
of a “new clock still remaining.” But, 
considering the rude workmanship, gen- 
eral design, and ancient character of the 
older portion (See Fig. 2) one is ir- 
resistibly led to the conclusion that we 
have in the “going” and “quarters” por- 
tion, or “movements” (the one saddled 
above the other) the clock first referred 
to, and, if this be so, Exeter Cathedral 
may proudly and justly claim posses- 
sion of the earliest astro-horological ex- 
ample in England; certainly, and with- 
out doubt, one of the very oldest clocks 
in existence. 


THE DIAL 


The dial, shown in Fig. 1, is arranged 





CLock DATING FROM 1317 


GOING AND QUARTER TRAINS 


on the Ptolemaic system of astronomy 
which regarded the earth, represented by 
the central hemisphere, as the center 
of the solar system, the sun, represented 
by a fleur de lys, revolving around it. 
The inner and outer figured circles are 
divided—the former from 1 to 30 (29'2) 
days (in Arabic figures), representing the 
moon’s age, and the latter, or outermost 








circle, into twenty-four hours, or two 
XII’s, of which the uppermost represents 
midday and the lower midnight. The 
moon (half white, or silver, and half 
black), by its axial and orbital movement 
on the inner field, shows its varying 
phases (new, full, first and last quarters, 
etc.,) from day to day, while the aforesaid 
fleur de lys (the sun) points—outwardly, 
on the Roman numerals, to the hour of 
day or night; and, by its central stem, in- 
wardly to the moon’s age on the inner 
circle of figures. Prior to the year 1760 
the main dial was only surmounted by 
cresting, but at this date the clock was 
entirely overhauled and the minute dial 
above added. The quarters 1, 2, 3, only 


Fic. 3. SHOWING THE ANCIENT MAINTAINING PowER WorK 


were struck by the old, but the fourth 
has been added in the new “movement.” 


The motto upon the dial is— 


“PEREUNT ET IMPUTANTUR” 


[They (the hours) pass and are placed 
to our account]. 

Entirely new “movements” were put to 
this dial, and to the striking portions, 
both below and in the transeptal tower 
above, in or about the year 1885, when 
the older were scrapped and have since 
been lying about in different portions of 
the cathedral. The whole, however, has 
now been assembled and placed on a 
stand of old cathedral oak in the Sylke 
Chantry (1909-10) and the “going” por- 
tion once more set in motion. 


AMERICAN MACHINIST 


THE MAINTAINING DEVICE 


One remarkable characteristic of the 
Exeter clock, but little known and in 
all probability nowhere else to be found, 
is the quaint arrangement for maintain- 
ing power during winding, a fact which 
places the device (of any form) centuries, 
it may be, before the date usually as- 
cribed to its introduction. It is fairly 
well represented in Fig. 3, a photograph 
of the oldest portions of the clock taken 
prior to its being placed in its present 
position. On the right-side end of the 
barrel, usually occupied by what is called 
the barrel “cap,” is a ratchet of 16 teeth, 
over which, when not in use, steps a 
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the weight shows in Fig. 4. During the 
ordinary going of the clock the “deers- 
foot” click, before mentioned, rises and 
falls (“steps”) over the ratchet cap, but 
if an attempt to wind should be made 
without putting the “power” in action the 
dead face of the ratchet tooth which 
last passed is caught by the click and 
this prevents the barrel from turning. 
It is, in all probability, the oldest and 
earliest form of maintaining power in ex- 
istence. 

Another characteristic of this historic 
clock is the peculiar arrangement for 
discharging and locking the hour striking 
movement, formerly placed high up in 
the tower but now incorporated on the 











Exeter CATHEDRAL CLOCK 


“deers-foot” jointed click seen, on the 
lever, in an elevated position, near the 
second wheel—having been placed in that 
position by the depression of the knob- 
ended lever seen at the foot of the fig- 
ure*, an act which has caused the tri- 
argular spring click, on the left, to snap, 
as it Were, past the teeth of the main 
wheel in rising, but to work its way down 
again through the revolution of the wheel, 
the motive power being a small weight 
attached to the chain on lever seen just 
to the right of the center of the barrel— 


*The reader will observe that, when riding 
on the ratchet, the click makes it impossible 
to wind the clock. Before winding, therefore, 
the click must be raised to the position shown, 
thus putting the maintaining device into ac- 
tion.——Eb. 


Fic. 4. As Now 


ERECTED IN THE SYLKE CHANTRY 


‘ak stand or “horse” before mentioned. 
In place of the square-cut slots now 
found on the periphery of locking plates, 
or wheels, a series of V’s are to be seen 
on the inside edge of the rim. The whole 
arrangement is unique and is seemingly 
to be found only at Exeter and (prob- 
ably copied therefrom, but at some time 
modernized), in part only, at Ottery St. 
Mary. 

Fig. 4 shows the entire clock, of various 
dates, as now assembled and erected in 
Precentor Sylke’s Chantry—to the right 
of the dial as seen in Fig. 1. 


THE OTTERY CLOCK 


In Fig. 5 we have a representation 
of Bishop Grandisson’s clock, circa 1340, 
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in the beautiful and historic church of 
St. Mary of Ottery, 12 miles distaat, in an 
easterly direction from Exeter. It is 
unique among the churches of the world 
in occupying a special clock gallery, the 
clock floor being approached by a quaint 
fourteenth-century staircase within the 
lower paneling. There the “quarters” 





Fic. 5. 


portion, or “movement” is saddled—not 
as at Exeter above the “going” but above 
the hour-striking movement. The “go- 
ing” barrel is still wound (the only one 
ef the “quartette”) in the most primi- 
tive fashion, viz., by spokes projecting 
from the barrel, the intersection of the 
iron cross thus formed being one of the 
barrel bearings to be seen in the figure. 
The quarter and hour striking portions 
(now silent, as at Exeter) were wound by 
means of reversed ropes and winches in 
the basement of the gallery. 

Both at Exeter and Ottery are evi- 
dences of the old foliot (weighed arms) 
balance, of which an example is to be 
seen in the illustration of the Dover 





BisHOP GRANDISSON’S CLOCK, 
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Castle Clock (which also has winding 
spokes) indirectly referred to at the out- 
set. The Exeter and Ottery clocks must 
have started 265 and 242 years, respec- 
tively, before Galileo, then a youth of 18, 
discovered the synchronous motion of a 
pendulum while watching the swinging 
chandelier in the Cathedral of Pisa, in 


OrTTerY St. MAry. DATING FROM 1340 
Italy, and 304 and 281 years, respectively, 
before the introduction of the pendulum 
into church clocks in England. The clock, 
as the writer has before said, originally 
possessed a quaint form of hour locking 
which is only now to be seen, in its en- 
tirety, at Exeter. 

It will be seen that, like Exeter, the 
escapement is connected with the pendu- 
lum by means of 2 pallet lever and con- 
necting rod. Like Exeter, too, later on, 
the old clock was “scrapped” in or about 
the year 1874 and the works: lay en 
debris until 1906 when (also like Exeter 
in 1909) as a “labor of love” its restora- 
tion was taken in hand by the 
writer. 





There is much in common between the 
two dials, Ottery differing from Exeter 
only in the fact that a golden hemisphere 
(formerly a star) now points the hours 
and, diametrically opposite thereto, a star 
the moon’s age on the inner circle of 
figures. 

The photographs are by the following 
artists: 1. Messrs. Chandler & Co., Arcade 
Studios, Exeter; 2 and 3. Fred A. Cross- 
ley, Knutsford, Cheshire; 4. Chas. S. 
Wheeler, Exeter; and 5. H. D. Badcock, 
Ottery St. Mary. 








Tool Holder for the Lathe 

A handy attachment for the engine 
lathe is shown in the sketch, as used in 
the shop of the Carroll-Jamieson Machine 
Tool Company, Batavia, Ohio. It consists 
of a pair of collars or disks about 3% 
inches diameter, placed over the regular 
tool post of the lathe, and bored out cen- 
trally for two sizes of tools, in the case 
illustrated '2 and 3¢ inch. The two disks 
can be separated by thin material when 
being bored out so as to allow a slight 
amount of clearance to enable the tools 
to be held tight. 

The disks are clamped upon the tool 
by a cap screw which bears on a washer 
and which enters the tool post in place 
of the regular screw. The tightening of 
this screw secures the holder to the tool 
block of the lathe. The shank of the drill 
or other tool being held, can pass through 
the tool-post opening and thus be secured 
in both sides of the holder. The de- 
vice is drilled and reamed in place on 
the lathe, after it has been located cen- 
trally with the spindle. 
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Safety in Oxyacetylene Installations’ 


It is my intention to cover this sub- 
ject in a fairly broad way, that the reader 
may have information more complete than 
is usually secured from a concern who 
has apparatus to sell, and whose treat- 
ment of the subject may be influenced by 
self-interest. 

If a thing is good it can be proved in 
successive steps just like a problem in 
mathematics. Thus, in the consideration 
of oxy-acetylene’s safety, we must sup- 
plant vague impressions and hearsay with 
real knowledge. 

In this subject the successive steps lie 
in noting the nature of acetylene and of 
the material from which it is generated, 
the proper method of generating, the 
factors which make for safety in an in- 
stallation of generating equipment, and 
the points of safety in the design of 
torches. 

Of all gases acetylene is probably the 
least understood. So it will be well to 
have it known at the start that the dis- 
covery of acetylene antedates the dis- 
covery of calcium carbide from which the 
gas is made. The properties of the gas 
have been known for many years. And 
right here it can be stated, in all candor, 
that every difficulty attending the use of 
acetylene may be traced directly to the 
ease with which the gas may be made by 


bringing carbide in contact with water—. 


regardless of how this is accomplished. 
The above mentioned ease of making 
acetylene tempted, in the early days of 
the industry, the “invention” of numerous 
devices and methods of gas storage and 
transportation which were wrong in every 
fundamental point. Even now it is not 
unusual to find instances in which engi- 
neers, possessed of more egotism than 
judgment, are devising apparatus that 
“beats them all”—and blows up. But this 
is no reflection upon the gas, which, un- 
fortunate as it may be, obviously can- 
not supply the brains that should be em- 
ployed in its handling. 

Let us now proceed to take the mystery 
out of the matter. 


ACETYLENE Not A New GAS 


The existence of acetylene as a sepa- 
rate and distinct hydro-carbon gas has 
been known since 1836. It was not, 
however, until 1892 that calcium carbide 
was discovered by the Canadian chemist, 
Willson, and the production of acetylene 
as a gas by itself, made commercially 
practicable. Soon after Willson had given 
acetylene to the world, through his dis- 
covery of carbide, Vivian B. Lewes, F. I. 
C. Professor of Chemistry, Royal Naval 
College, Greenwich (England), made, in 
collaboration with other noted engineers 
and scientists, an exhaustive study of the 
gas. Quoting from Lewes’ work: 

“In a coal-gas flame burning in air 
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Fundamental principles | 
of acetylene, which, when 
understood, make the hand- 
ling of gas a simple and 
saje proposition. 





A decided difference be- 
tween liquid acetylene and 
dissolved acetylene, which is 
often a confusing element. 
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acetylene is always formed in the inter- 
ior of the flame itself, as when the gas 
leaves the left at which it is being burned, 
those portions which come in _ contact 
with the air, are consumed and form the 
wall of the flame which surrounds the 
issuing gas. This unburned (issuing) gas 
in its passage through the lower heated 
area of the flame undergoes a number of 
chemical changes brought about by the 
action of radiant heat emitted by the 
flame walls, the principal action being the 
conversion of the heavier hydro-carbons 
into acetylene, methane and hydrogen. 
The acetylene so formed is decomposed in 
the hottest part of the flame—which is 
just below the outer zone of non-luminous 
combustion—and yields the carbon par- 
ticles which render the flame luminous.” 

It will be seen from the above that the 
vital principle in al! self-luminous gases 
is carbon. If it were not for carbon, city 
gas, with which all are familiar, would 
not be luminous, and there could be no 
such thing as kerosene, gasolene, natural 
gas, etc., all of which partake of the 
nature of acetylene, which differs only 
from them in that in a pure state it con- 
sists simply and solely of carbon and 
hydrogen and is richer in the first men- 
tioned than any other gas known today. 


THE NATURE OF ACETYLENE 


Avoiding fractions, pure acetylene is 
practically 93 per cent. carbon and 7 per 
cent. hydrogen. Its composition is rep- 
resented by the symbol C.H., and as 
the symbol shows, its molecule is two 
atoms of carbon and two of hydrogen. 

Acetylene can be liquefied at a pres- 
sure of about 26 atmospheres at 32 de- 
grees Fahrenheit. This is approximate- 
ly 400 pounds pressure per square 
inch at freezing temperature and about 
700 pounds at 70 degrees Fahren- 
heit. The critical temperature of liquid 
acetylene is 98 degrees Fahrenheit, at 
which point no pressure will suffice to 
hold acetylene in the liquid state. 

In the early days of the industry there 


were many accidents, due to the em- 
ployment of liquid acetylene, an error 
chargeable entirely to ignorance. 


Above two atmospheres pressure (and 
under certain conditions at above 22 
pounds gage) acetylene may, if sparked 
or shocked, as for instance with a 
fulminate cap, be made to dissociate, that 
is, the molecules of carbon and hydrogen 
fly apart. As this is accompanied by some 
evolution of heat there is in consequence 
an expansion of the gas. A very fine 
grade of carbon for pharmaceutical pur- 
poses is now being made in Europe by 
dissociating acetylene. Containers suf- 
ficiently strong to withstand the expan- 
sion are provided. 


Considering the above data, we note 
that acetylene at above 22 pounds gage 
pressure is an unstable compound. Ob- 
viously, an acetylene generator operat- 
ing at a pressure higher than the above 
would be unsafe, for the actuating of 
any part having a bearing on the inter- 
ior of the machine might cause a spark 
and explosion of the apparatus; such a 
hazard, however, cannot exist in a modern, 
well designed generator, first, because 
generators that are approved by the Na- 
tional Board of Insurance Underwriters 
are provided with a relief valve of posi- 
tive construction, which permits the re- 
lease of the gas the instant the pressure 
goes above fifteen pounds per square 
inch gage. Further; the hazard is ob- 
viated because of the fact that if acety- 
lene is taken directly from the generator 
at greater than ten pounds per square 
inch (gage) the welding torch will not 
Stay lighted, for the velocity of the gas in 
such a case is greater than the speed of 
ignition. 

The hazard in liquid acetylene is ap- 
parent, in that at the very high pressures 
of liquefaction an ordinary blow on the 
tank is sufficient to cause dissociation of 
the gas, and, further, the heating of the 
container above 98 degrees Fahrenheit 
causes the liquid to return to gaseous 
form, thereby causing an increase of 
pressure which no tank of construction 
practicable, from a commercial standpoint, 
would withstand. 

The reader should not confuse liquid 
acetylene with dissolved acetylene. They 
are totally different propositions. Dis- 
solved acetylene is acetylene which has 
been absorbed by acetone. The employ- 
ment of acetylene by absorbtion into ace- 
tone is considered absolutely safe. The 
tanks, or containers are filled with a po- 
rous material. The material usually em- 
ployed is asbestos. By this arrangement 
there is never any free space above the 
liquid. The tanks are weighed every time 
they are refilled and any loss of acetone 
is made up. There is some loss, of course, 
for a small amount of acetone will be 
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carried out with the acetylene. A tank of 
dissolved acetylene can be sparked or 
shocked to the heart’s content, the satu- 
ration of the acetylene into the acetone 
and through the porous material imposes 
a physical condition against the propaga- 
tion of an explosive wave. 

Due to the safety of dissolved acety- 
lene, it was at one time thought that 
tanks of same would discourage, if not 
annihilate the manufacture and sale of 
acetylene generators. 


ACETYLENE GENERATORS Must Be USED 


There is a consideration here not re- 
lated to safety, but which is worth men- 
tioning, viz.: more acetylene gas can be 
transported in the form of calcium car- 
bide at less cost than in any other way. 
A can of carbide measuring 13 inches by 
23 inches weighs 100 pounds, and as the 
carbide will yield not less than four cubic 
feet of gas to the pound, we, therefore, 
in this small container are shipping the 
equivalent of 400 cubic feet of acetylene. 
Twenty cans of carbide, or one ton, thus 
makes available 8000 cubic feet of gas 
provided an acetylene generator is used. 
Since carbide costs, in most sections, 
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$70 per ton, freight included, the cost of 
acetylene evolved from it in an acetylene 
generator is one cent per cubic foot. This 
is about 50 per cent. less than dissolved 
acetylene can be purchased in cylinders 
not so large as to be cumbersome. The 
cylinder usually employed weighs 168 
pounds and contains 225 cubic feet of gas. 
Inasmuch as an average installation calls 
for an output of from 400 to 800 cubic 
feet of acetylene daily, it will be seen 
that the multiplicity of cylinders required 
for commercial work would entail an al- 
most prohibitive initial investment and, 
what is even more important, the cost of 
the gas itself would prove a severe tax 
on the cost of welding. There are in- 
stances, of course, in which dissolved 
acetylene should be employed in prefer- 
ence to all other methods of acetylene 
supply. But as this article is written on 
the subject of safety, comment in this 
direction is out of place. 








Three Spindle Vertical Miller 


The illustration, Fig. 1, shows a three- 
spindle vertical miller of rather novel 
construction and of the type sometimes 


called a station machine. It has a great 
capacity for the production of parts to 
be surface milled. 

It is seen to consist of a cylindrical 
base having a circular, horizontal table 
with one T-slot and a vertical cylindrical 
table with two T-slots. Above the tables 
and spaced 120 degrees are the three 
spindles with their driving mechanism, 
and above all the driving electric motor. 

The point of application of power is 
almost ideal for a vertical motor, as its 
shaft is connected directly to the vertical 
driving shaft of the machine by means 
of a sleeve. The three cutter heads are 
driven from a single worm on a vertical 
driving shaft through three worm gears 
running in oil. See Fig. 2 for the ar- 
rangement. The drive is then through a 
set of bevel gears, the driven one being 
splined onto the cutter-head spindle. 

Each cutter head has a long bearing 
surface and is adjustable for hight by 
means of a handwheel, see Fig. 1. Power 
for the table feed is transmitted to the 
platens by the vertical shaft running di- 
rect from the motor. The connection is 
through’ a worm and gear to a cone of 
three feed-change gears, thence through 
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THREE-SPINDLE VERTICAL MILLER 


Fic. 2 
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2 to 1 spur gears to a worm, which in 
turn meshes with a 48-inch gear bolted 
to the bottom of fhe horizontal platen. 
The range of feeds is from 4 to 11 inches 
per minute, measured at the circumfer- 
ence of the 60-inch horizontal platen. 


OPERATION OF THE MILLER 


Fixtures are fastened to the horizontal 
or vertical platen, or both, and as many 
as can be located around the machine are 
used. As the cutter heads are 120 de- 
grees apart, one or more fixtures will al- 
ways be in the space between two adja- 
cent heads. From this position work can 
be removed and other work entered be- 
fore the fixture comes under the next 
working head. By this method there is 
practically no lost time. The heads can 
work continually, and the operator does 
not have to wait for the work to come 
out from under the heads, as there are 
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the old method of machining on a rotary 
side planer of about 450 pieces per day. 

The limit of work which can be handled 
on this machine is that which can be cov- 
ered by a 16-inch cutter head. The ma- 
chine weighs 16,500 pounds, and is pro- 
portioned to withstand the stresses oc- 
casioned by the use of high-speed steels. 

This machine was designed by and 
built under the supervision of Hanford 
& Barkley, Rochester, N. Y. 








Taking Care of Injuries in 
the Shop 
By W. A. Grieves* 


About three years ago we made a care- 
ful study of the number of men who 
were off work owing to slight injuries, 
which in themselves were not serious, but 
through the lack of proper antiseptic 


D 
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Fic. 3. JOURNAL Box MILLING FIXTURE 


always one or more fixtures ready to re- 
ceive new work. 

Because of these features, care must 
be used to design quick-operating fix- 
tures, so that the operator can keep all 
three heads at work. 

Fig. 3 shows such a fixture designed 
for car-journal boxes, and built for T. H. 
Symington Company, Rochester, N. Y. 
These boxes are surface milled where 
the cover seats, and in some cases the 
joints are required to be water tight. The 
top of the journal box shown at A is fin- 
ished to dimension from the top of the 
hole in the lug marked B, thus allowing 
a pin to be put through the lug. The box 
is then placed in position as shown, with 
the pin resting in the slot C. The yoke D 
is then swung into position and locked te 
the plunger E. A socket wrench is used 
on the screws F and G. Screw F tight- 


ens the box in position after the surface 
H has been raised by the screw G, so 
that it will clean up. 
In this fixture a finished box has been 
taken out and replaced in 30 seconds. 
The average production is very nearly 
one box per minute, or an increase over 


treatment, had become infected. Our 
records showed that on an average as 
high as a half dozen men were away from 
work daily for this reason. As it had al- 
ways been our policy to pay wages for a 


‘ portion of the time lost by employees 


through injuries, this investigation re- 
vealed a condition that represented a 
two-fold loss. 


We reasoned that under proper anti- 
septic treatment these infections could be 
reduced to a minimum, and not only 
would we save the amount of the em- 
ployee’s wages, but also the greater loss 
occasioned by a decreased production. 


It was not unusual to find some of 
our most skilled and highest paid me- 
chanics off work for several days be- 
cause of infection caused by a slight cut 
or bruise, and when you count what that 
may mean in decreased production, not 
only of the injured man himself, but also 
the possible hold up of an order all along 
the line, it is not easy to determine the 
loss. 


*Jeffrey Manufacturing Company, Columbus, 
Ohio. 








July 6, 1911 


From the standpoint of cold business 


this condition demanded a remedy. We 
at once set to work and thoroughly 
equipped an emergency hospital and 
placed a regularly graduated physician 
and trained nurse in charge. The doctor’s 
entire time is given to the hospital work 
and he is assisted in the mornings with 
the re-dressing by the nurse. The nurse’s 
time in the afternoon is given up en- 
tirely to visiting sick or injured em- 
ployees or their families. 

Out of some four thousand cuts, 
bruises, sprains, .etc., together with re- 
dressings to the number of over four 
thousand last year in our plant, the in- 
fections resulting did not average more 
than four per month. 

You may ask of what direct benefit to 
us is it to have the doctor treat such ail- 
ments as colds, indigestion, headache, 
cramps, sore throat, boils and all the 
other ailments noted in the list. We 
answer for the very same reason that it 
pays us to prevent infection resulting 
from injury. For the reason that if a 
man is valuable to have in our employ, 
he is more valuable if he is in a good 
physical condition. If an employee has a 
headache or.cramps, it is more profitable 
to have him treated at our own plant, re- 
lieved of his suffering, and sent back to 
work within an hour, than it is to have 
him lose a whole day. Then, too, the 
work our doctor does in the way of pre- 
venting illness among our employees by 
prescribing when the first symptoms are 
evident, cannot be over emphasized. 
Dozens of cases of this kind have been 
brought to our attention. The men are 
more and more taking the doctor into 
their confidence, and he is teaching them, 
in many ways, how to live better physi- 
cally. 

During the past year our nurse. made 
989 personal calls in the homes of our 
employees, all of which were made on ac- 
count of illness or accident to employees 
or their families. It would be impossible 
to enumerate at this time the far-reaching 
results of a work of this kind. From the 
mission of helping to sooth the pains of a 
sick baby or conscling the sorrow of a 
mother discouraged, to that of the work 
of a truant officer in finding whether the 
employee reported ill is really sick or 
away on a fishing excursion, the diversity 
of this nurse’s duties may be realized. 

We have so many calls from the homes 
of our employees on account of illness 
of the wife and children. It was quite 
common for some of our most valuable 
men to be away from work on this ac- 
count. Now, instead of the men going 
home, the nurse is sent instead 

Another place where the nurse’s serv- 
ices have proved to be of financial value 
is when an employee is injured and is 
away from work, she is a medium of 
good-will and interest. Her assurance of 
fair treatment makes the ambulance- 

chasing lawyer’s business very slim. 
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Unusual Shop Tools and Methods 


The Brown Cotton Gin Company, New 
London, Conn., manufactures a line of 
special machinery and printing presses, 
the parts of which call for tools and fix- 
tures not generally known. 

Press cylinders are made of one solid 
casting, but the periphery is divided into 
two sections of different radii, as shown 
at A and B, Fig. 1, the surface of A be- 
ing about % inch higher than that of B, 
and the way these two surfaces are turned 
in the lathe shown is interesting. The 
carriage C carries two cutting tools and is 
fed along by pitman D, which operates 
a dog and pinion on the lead screw as 
shown. In order that the two cutting 
tools on the carriage may each machine 
only the surface for which it is intended, 
the shifting mechanism shown in detail 
in Figs. 2 and 3 is used. 

Fig. 2 shows the lowest of the two sec- 
tions being turned off by tool A, tool B 














Fic. 1. FEED CYLINDER TURNING LATHE 


doing no cutting, as it is set for the 
higher surface. As the cylinder continues 
to turn, tool A starts to cross the gap, 
when lever C strikes the unmachined sur- 
face of the high part and lifts tool block 
D, so that the point of tool A clears the 
high section. Tool B now begins to cut 
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Fic. 2. TURNING THE Low SECTION 


and continues to do so until the gap on 
the opposite side is reached when lever 
D drops in and allows tool A again to cut, 
the stationary tool B passing over the 
lower surface as before. By using this 
simple mechanism, both surfaces are ma- 
chined by the shifting of only one of the 





tools, and after the cylinders have been 
roughed off, a finishing cut is taken in 
the same manner. 


VARIOUS RACK MOVEMENTS 


The use of racks in different forms is 
extensively employed for giving the mo- 
tion necessary to machine some of the 
parts, and in Fig. 4 is shown the fixture 
used for machining balls for a ball-and- 
socket joint. A base plate A is doweled 
and bolted to the carriage saddle and 
upon this a tool post and block B is 
mounted in such a way as to be free to 
turn. A pinion is fastened to the bottom 
of B and meshes with rack C, which is 
bolted to the cross slide D, so that as the 
cross slide is moved the part B will rotate. 

Adjustment for different sized balls or 
for feeding in the cutting tool is made by 
turning the screw E which operates the 


Fic. 3. TURNING THE HIGH SECTION 


slide. This fixture is easily detached 
from the lathe at any time, leaving it in 
shape for regular work. 

The sockets for these balls are ma- 
chined inside with the tool shown in Fig. 
5, in which the rack principle is again 
used. 











Fic. 4. TURNING A BALL 


Fic. 5. TURNING A SOCKET 
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The sockets are made in halves and 
these are first fitted, bolted together and 
the flange finished as at A, they are then 
placed in the faceplate jig B and roughed 
and finished inside with the tool illus- 
trated. 
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The fixture consists of a revolving table 
B with a gear segment C cut in it and 
the gear blank is fastened to this table 
so that it is impossible for it to slip. The 
gear segment meshes with the rack D 
which is bolted to the bracket E, which 





The cutter bar C of this tool is set into 
the bracket D, which is bolted solidly to 
the carriage saddle. A cam slide E is 
bolted to the tool block F and in this cam 
slide, a roller G pinned to the rack H, 
travels. Rack H runs through the bar C 
and through a crosspiece / bolted to the 
saddle, so that if the tool block is fed in 
by turning the handle J, the rack is forced 
up and vice versa. Cutter K is set into 
a gear segment which revolves on pin L; 
another small gear meshing with gear L 
and rack H revolves on pin M, so that 
by running the tool block F, in, the cutter 
is made to travel in an arc in the direc- 
tion indicated by the arrow. Pilot N fits 
into a bushing in the lathe spindle and 
steadies the bar and cutter when in use. 


A NOVEL MILLING JoB 


Ball sockets, that are really spherical 
teeth, are milled in gear blanks which 
are used in the table-reversing mechanism 
of printing presses, in the way illustrated 
in Fig. 6, one of the sockets being shown 
at A. 





Fic. 8. A ROLLER-BEARING DRILL-PRESS 
TABLE 














Fic. 7. A MACHINE FOR MILLING SPIRALS 
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in turn is bolted to the knee of the miller, 
so that movement of the miller table ro- 
tates the table B and the gear blank 
fastened to it. Clamps F, G and H are 
merely friction clamps used to prevent 
the work from chattering under the cut, 
small pieces of wood being placed be- 
tween the ends of the clamps and the gear 
blank to allow the necessary slippage. 
Originally it was calculated that thc fric- 
tion ring / would be sufficient to pre- 
vent chatter, but actual trial proved that 
it wasn’t sufficient so the clamps were 
added. 

In use, the gear blank is set with the 
periphery even with the center of the 
spherical cutter J and far enough back 
to clear nicely, then the miller is started 
and the table fed in, the gear blank roll- 
ing around slowly past the cutter, leaving: 
a finished socket as shown. 


A SPIRAL MILLER 


Still another use of a rack is shown in 
Fig. 7. This machine is used for milling 





A CEILING RADIAL AND WoRK 
TRUCK 


Fic. 9. 


long spirals, such as shown in the shaft 
A. The rack B is bolted to the bed of 
the miller and¢the rotary motion is given 
te the shaft to be cut, by means of the 
gear C and a pair of bevel gears at D, 
and as the table feeds along the desired 
turn is given, the principle of which will 
be readily grasped. 

The table feed is operated by the pulley 
E through the worm and worm gear F, 
which run a chain of bevel and spur gears 
in the bed of the miller which engage a 
rack on the underside of the table. Feed 
is thrown in by tightening the knob H 
and a knockout lever is shown at J which 
is operated by a stop on the table. 

It will be noticed that the spiral cut in 
the shaft shown in the machine runs right 
and left from the middle; this is done by 











July 6, 1911 


cutting one-half and then reversing the 
work. 


A ROLLER-BEARING DRILLER TABLE 


Fig. 8 shows a special radial driller 
table mounted on roller bearings, which 
makes it possible for a man to push the 
table along easily though it may be heav- 
ily loaded, which would be almost impos- 
sible with the ordinary V bearings. 

The driller shown is equipped with a 
quick-change chuck, making it possible 
to use all the different tools in succession 
without stopping or even slowing down 
the spindle. 

Fig. 9 shows a ceiling radial under 
which a truck runs on a track. This 
truck is very convenient for use in drill- 
ing large frames of various kinds and it 
may be easily leveled by means of the 
screws and handwheels A A, one of which 
is placed at each corner. 








Applying Motors to Machines 


The illustrations show several typical 
applications of motors direct to machines 
which were formerly belt driven. These 


are from the shops of the Chicago Rail- 
ways Company and the motors are of the 
variable-speed type made by the Reliance 
Electric and Engineering Company, Cleve- 
land, Ohio. 
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the introduction of these men; the rate- 
fixer apparently being the most objection- 
able. 

Mr. Forman refers to the time when 
the shop foreman estimated for work, and 
fixed his own piece prices and it is an 


open question if he does not still think 
this is the best way. 

But would this be in accordance with 
the general trend of engineering prac- 

















APPLYING A VARIABLE-SPEED MOTOR TO 
AN OLD LATHE 


Chief Engineer John Z. Murphy, of the 
railways company, has recently converted 
all their machines to individual drives 
along the lines shown. 








Estimater—Rate Fixer— 
Inspector 
By P. E. LoweE.t 


In reading the article on the above, 
at page 502, Volume 34, I find that I 
agree with a good many of the state- 
ments; at the same time it seems to me 
that the plea for coéperation between the 
estimater, ratefixer, inspector and fore- 
man is in danger of being strangled by 
the spirit of antagonism breathed toward 











5-HORSEPOWER MOTOR ON KEMPSMITH 
MILLER 


tice? Years ago, when competition was 
much less keen, estimates when given at 
all, could be made so high as to cover the 
most remote contingencies, (I know of 
several instances, within the last 5 years 
where the foreman sent men back to 
book more time on jobs because they had 
not come up to his estimate) and there 
was consequently little difficulty experi- 
enced in coming out on the right side. 
But conditions today are changed and are 
in no way comparable to those obtaining 
say 20 years ago. The keenness of com- 
petition existing now was undreamt of 











.344-HORSEPOWER MOTOR ON SHAPER 
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then; a few manufacturers stood head 
and shoulders above all others and could 
command their own prices. Today they 
have to fight with a host of people, all 
making a similar article, all wanting to 
sell, and therefore, all quoting the lowest 
possible prices. One result of this is in- 
tensified competition in the workshop, a 
demand for better tools, cheaper meth- 
ods, and less waste. This has meant 
practically a revolution in workshop 
practice and management. In those days 
interchangeability was not even thought 
of. Today, it is NEVER forgotten; it 
is a part of the revolution. To manu- 
facture economically is to manufacture 
in quantities, and to manufacture quanti- 
ties economically it is necessary to in- 
sist on interchangeability. 

Interchangeability and economy are 
best obtained when operations are well 
split up, each man or girl having just 
one particular bit to do. These are the 
conditions which are largely responsible 
for the creation of the “inspector” and 
also for the production for the specialist 
and they being forced upon us largely 
by the:commercial world, we are hardly 
in a position to avoid them. 

To meet these changed conditions, and 
to make sure that every section of the 
works is up to date, the specialization 














DRIVING A PAiR OF HACK SAWS WITH A 
1-HORSEPOWER MOTOR 


which is now taking place in the shops 
among workmen, is spreading to the 
staff. In just the same way that a me- 
chanic used to be fitter, turner, slotter and 
driller combined, so was the foreman, the 
estimater, ratefixer and inspector. To- 
day, however, he is being relieved of 
those duties, not that he is less trust- 
worthy, but partly because the duties of 
a foreman are becoming more complex 
every day, and he has quite sufficient to 
do if he insures that all his work is being 
handled on the right machines and by 
the right methods; because it is by 
method that a shop lives or dies and 
very much more so today than of old. 

If the foreman is to be relieved of cer- 
tain duties, is it not better that those 








duties should be of such a character that 
they can be undertaken by another man, 
with as little clashing as possible. Surely 
ratefixing is one of these, especially in 
large works where there may be several 
engineering departments, and consistency 
of prices, a thing much to be desired, 
becomes easily obtainable, inasmuch as 
all ratefixing is carried on under the same 
supervision; whereas if done by the fore- 
men each is a law unto himself. Another 
reason in favor of ratefixing being un- 
dertaken by a separate authority, is that 
the rate department should keep the 
records of work done. This is essentially 
an office job, and as such is better un- 
dertaken by a separate department than 
by the foreman. Again, if undertaken 
by the foreman the record is purely de- 
partmental but undertaken by an office is 
general for the whole works—a most im- 
portant consideration. 

But what is more important the rate- 
fixer becomes an expert, a specialist, and 
as such should be decidedly more re- 
liable than the foreman who has other 
duties to consider. 

Mr. Forman says, “To adjust piece- 
work prices an exceptionally capable 
foreman mechanic is an absolute neces- 
sity.” I would say after long experience 
with a considerable number of foremen 
that excepting in those cases where the 
foreman had been a ratefixer the ma- 
jority would prove themselves less reli- 
able than the ratefixer, not because they 
were less intelligent or poorer mechanics 
but simply because they would lack the 
ratefixer’s training. 

There is another point in favor of the 
introduction of these men, and that is be- 
cause it is becoming more and more the 
practice to bring the work of each depart- 
ment and every man, under general re- 
view, and what the inspector does for 
the job, the ratefixer does for the method. 
Naturally if a job is being done on a ma- 
chine or by a method which will make it 
cost 5 shillings and the ratefixer sees a way 
of doing it for 2 shillings he will suggest it 
to the foreman. And just here is the kernel 
of the trouble. The foreman, hitherto im- 
mune, resents criticism, (a suggestion is 
often looked upon as criticism) and the 
more room for criticism the more does 
he resent it. On the other hand the 
more competent the foreman, the less 
chance for suggestions, but generally 
speaking the more ready is he to accept 
and use them. 

Through the ratefixing department a 
fresh avenue of practical knowledge is 
opened up, as expert as that of the fore- 
man himself; leakages are arrested, and 
many improvements made. The men in 
this department are specialists. Regard- 
ing the charges that the ratefixer is a kind 
of half clerk, half mechanic of moderate 
ability; this is a matter entirely for the 
management to decide. The men chosen 
for ratefixers should be mechanics of 
the highest ability and while one finds 
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misfits everywhere occasionally among 
foremen, as well as ratefixers and in- 
spectors, the management responsible for 
such choices as those mentioned by Mr. 
Forman, deserve to reap what they sow. 

The same remarks will apply to the 
estimator. Estimating entails work of 
such a character that it can be better 
done by others than the foreman. The 
question of records again applies. The 
shop foreman, if his work is to be prop- 
erly done, could not spare the time neces- 
sary for the satisfactory estimation of the 
labor cost of a whole machine. What 
time would he have for surpervision ? 

Mr. Forman thinks that both estimator 
and ratefixer hope to make lucrative po- 
sitions for themselves by making their 
prices low. He then goes on to say that 
if the price be not, in the man’s estima- 
tion, high enough, he will not go for the 
work. Does Mr. Forman think that low 
estimates and high cost of production 
tend to make lucrative positions? Hardly 
so; and nobody realizes this more than 
those concerned. 

In conclusion, there should be the 
heartiest codperation between all the 
people mentioned, they are all working 
for one end; but without wishing to say 
anything of a disparaging character to 
foremen as a body (as a body they con- 
tain some of the finest men intellectu- 
ally, and clever men, mechanically) yet 
as a ratefixer I must say I have found 
feremen backward in offering codpera- 
tion, and I know in some cases it is not 
merely the man that is objected to, but 
his office. 








A Few of the Mechanical 
Features of a Chain Saw 


The sawing machines made by the In- 
ternational Endless Chain Saw Company, 
New York City, have several mechanical 
features that are worth noticing. 

Frames for holding the saw blades of 
the small motor or gasolene engine-driven 
machines are automatically balanced by a 
sliding weight, as shown in Figs. 1 and 2, 
which keeps the parts in perpetual 
equilibrium. 

In the first halftone with the saw afd 
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frame in a nearly upright position the 
weight A is at about the middle of bal- 
ance lever B, but in the second half- 
tone with the frame and saw nearly hori- 
zontal, the weight has moved out toward 
the end of lever B preserving the balance, 

















Fic. 3. DETAILS OF SAW AND TENSION 
DEVICE 








Fic. 4. AN UNUSUAL PINION 
so it will be readily seen that no matter 
in what position the saw is shifted by 
means of the hand lever C, the balance is 
perfect. 

The chain saw itself is made up of 
punched-steel sections riveted together as 

















AUTOMATIC BALANCING DEVICE 
WITH SAW RAISED 


Fic. 1. 








Fic. 2. SAw HALF Way DowN SHOWING 
PERFECT EQUILIBRIUM 
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shown at A, B and C, Fig. 3. These sec- 
tions have teeth on one side and a guide 
D on the other, the cutting teeth being 
spaced or set enough to give clearance for 
the saw blade. The saw blade is made up 
ot three pieces of fiat steel, two wide and 
one narrow, riveted together so as to 
form a channel on each edge for 
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the link guides to travel in as shown. 
The chain is driven by ‘a sprocket at the 
inner end of the blade and runs over an- 
other one at the outer end, which is 
mounted on the forked tension device E, 
the spring F of which keeps the chain 
taut at all times, yet allows the “give” 
necessary in a mechanism of this kind. 
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Fig. 4 shows an unusual form of pinion 
at A, which is four-toothed and made 
from square stock turned down for the 
shaft and then milled out as shown. This 
pinion in conjunction with rack B is used 
as part of an elevating or leveling device 
on the frame of some of the large sawing 
machines. 








Machining a Large Generator Frame 


Many of our readers will probably re- 
call that we have shown on previous 
occasions work performed on the floor- 
plate machine, and in Fig. 1 is illustrated 
a job of this kind that is especially inter- 
esting on account of the large piece of 
work handled and the record time in 
which it was machined at the plant of 
the Crocker-Wheeler Company, Ampere, 
N. J. 

The frame is a large steel casting 27 
feet in outside diameter which when 
completed will become a part of a gen- 
erator intended for service on the drain- 
age canal of the sanitary district of Chi- 
cago. It is to be of 4000 kilowatt ca- 
pacity and will be direct connected to a 
water wheel of 6000 horsepower. 


Special Correspondence 





How a 27-foot steel casting 
jor a generator frame 1s 
handled on the floor-plate 
machine. 

An interesting bearing 
construction using a jour- 
nal box on the lower halj 
of the bearing only. 

















= 








Fic. 1. 


This generator was constructed in 60 
Gay’s time which is somewhat of a record 
for a piece of work of such size and na- 





ture which ordinarily would consume 
from 4 to 5 months. 
As will be noted four machines are 


working simultaneously. That shown at 
A is a boring tool which is rotated by the 
central floor-plate and bores out the in- 
side surface of the frame. At B is a 
vertical planer engaged in facing off one 
of the feet of the frame while C shows a 
horizontal borer at work on one of the 
feet. At D is shown a radial driller 
drilling holes in the face of the frame. 
As will also be seen the various ma- 
chines are provided with bales at the top 
by means of which the overhead travel- 
ing crane picks them up and transfers 
them to different points on the floor-plate 
The entire floor of the building in which 
the floor-plate machine operates forms a 
huge platen, and as each of the tools is 
driven by its own individual motor they 


& 


GENERATOR FRAME SET UP ON FLOOR-PLATE MACHINE, WITH FOUR TOOLS OPERATING SIMULTANEOUSLY 


can readily be located at any desired 
point. 
Of not the least interest in connection 








16 


with this generator frame is the main 
bearing construction which is shown in 
Fig. 2. Owing to the great weight of the 
rotating part, and the fact that it is di- 


rect connected to a horizontal water 
wheel, the main bearings are provided, 
as shown, with a journal box on the 


lower half of the bearing only, the upper 
half of the shaft remaining bare and pro- 
tected only by a cover plate shown in 
the foreground. While this is somewhat 
of an unusual design it is adapted for 
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Fitting Crank and Wrist Pin 
Bearings 
By S. M. UDALE 


The production of a large number 
of small-sized gasolene engines of 2, 3, 
4 and 6 cylinders each, entails the use of 
special jigs to measure and obtain ac- 
curate alinement of those bearings. Ob- 
viously, the axes of the wrist and crank 
pins should be parallel and in the same 
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Fic. 3. OvEN IN WHICH THE Bic Corts ARE BAKED 


the service intended and has in its favor 
decided economy. It will be noted that 
the bearing is provided with oil rings 
after the usual design. 

The oven in which the form-wound 
coils of this generator are baked may be 
of interest and is illustrated in Fig. 3. 
The coils are hung on racks, impregnated 
with insulating material, after which the 
racks are rolled into the oven and the 
coils allowed to bake. 


plane. To restore, or obtain this condi- 
tion, the shank of the connecting rod 
must be twisted to bring the axes to the 
same plane and bent to bring them 
parallel. 

The economic conditions involved in 
large productions of cheap engines will 
not allow the delay or expense involved 
in fitting each crank-pin bearing in place. 

The late delivery of a season’s produc- 
tion can frequently be traced to delays 
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caused by the adjustment of the bearings 
in factories where these adjustments 
have not been standardized. 

The wrist pin is fitted first. All the 
pins should be ground to limit gages, 
then the wrist-pin bushing, if of steel, 
should be forced in and lapped to limit 
gages, allowing from 0.001 to 0.002-inch 
clearance. If of bronze the fitting is 
frequently done by hand scraping. Bronze 
bushings, however, are becoming obso- 
lete, except for two-cycle engines, where 
more clearance can be given. 

The babbitt bushings for the large end 
should then be fitted, after they have 
been consolidated by peening; this also 
drives the keys in. 

They should then be reamed to size 
with 0.030-inch shims between the cap 
and the connecting rod. The edges near 
the joint should then be backed off 0.015 
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FITTING CRANK- AND WRIST-PIN BEARINGS 


inch and short oil grooves cut. Finally, 
they are fitted to the mandrel and ground 
exactly to the size of all the crank pins. 
When a good bearing is obtained the 
mandrel should be clamped in suitable 
V-blocks, and a long mandrel placed 
through the wrist-pin end, also resting on 
the V-block. It will be then seen wheth- 
er the axes are in the same plane or not. 

To measure whether they be parallel 
or not, inside calipers, vernier or mi- 
crometer should be used. 

The shank of the connecting rod 
should be clamped in a vise 1 inch be- 
low the big end, and twisting and bend- 
ing applied through the wrist-pin man- 
drel until perfect alinement is obtained. 

In the jig illustrated the wrist-pin man- 
drel M rests on V-blocks V; and WV, 
which are cast integral with the cast-iron 
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base B. The big-end mandrel M.: is 
clamped to V-blocks V:, V:, bolted to the 
bed B. 

The bearing of mandrel M can be 
tested with a thickness gage. To be in 
correct alinement, it should seat on both 
V, and V:, or be an equal distance from 
seating on both. It is in the latter case 
that a thickness gage is used. 

A vise C is bolted in an inclined posi- 
tion to the bed B, with the jaws ground 
to fit inside the I-section of the shank 
on the connecting rod. By loosening 
links E, and E. and clamping C, the con- 
necting rod is ready for straining. 

A hole must be made in the bench to 
allow M, and E, and E: to drop down and 
through while vise C clamps the shank 
of the connecting rod. 

In the assembly of the jig everything 
depends on the care taken to lay out the 
holes for the bolts F, F. and the accuracy 
with which they are drilled. 

It would not be necessary to strain 
ever’ rod, and certain limited errors 
cov . be allowed. One man ought to be 
able to correct and test 50 connecting 
rods a day of nine hours, which provides 
for the production of a good big factory. 

The casting should be fairly heavy as 
it has to resist considerable stress. It is 
a common defect in all measuring and 
inspecting devices that they are not rigid 
enough te withstand the rough usage to 
which they are put. 








Cutting Oil Grooves in Gibs 


The Bullard Machine Tool Company, 
Bridgeport, Conn., has a small planer 
rigged up, as shown in the halftone, for 
cutting the zigzag oil grooves in flat gibs. 

The bracket A carrying the rocking 
arm B, is placed on the cross-slide ways 
and clamped in place by setscrews; the 
rocking arm B is coupled to the tool 
carriage by the link C, the carriage, of 
course, being disconnected so as to be 
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free to move back and forth on the ways; 
the rocking arm is given its motion 
through the connecting rod D and the 
block crank E, the stroke being regulated 
by adjusting the block to which the end 
of the connecting rod is fastened. 

The tool used is similar to an ordinary 
narrow round-nosed tool, except that it 
is relieved rather abruptly back of the 
cutting edge, and as the planer table is 
reversed the tool is lifted by hand and 
dropped into place at the beginning of 
the groove as the table runs back. 








Cam Cutting Fixture 
By CHaAs. G. SMALL 


There came to my attention recently 
what was to me a novel and ingenious 
fixture, used on a hand miller for cutting 
grooves in cylindrical cams, of small di- 
ameter and with a limited throw. As the 
fixture is used for only a limited num- 

















\ imerican Vachintst 


CAM-CUTTING FIXTURE 


ber of pieces at a time, it has a hand 
feed, through a handwheel, worm and 
worm gear, to a work arbor. The accom- 
panying cut is a plan view of the fixture 
and part of the spindle holding the cut- 
ter. 





CUTTING O1L GROOVES IN GIBS 
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The fixture consists of a frame or 
head with two bearings, carrying the 
work arbor or spindle; this head 
is fastened to the table of the 
machine. To the front of the forward 
bearing a former plate or disk B is fast- 
ened, and doweled to the bearing to pre- 
vent it from rotating. The collar C is 
splined to the spindle to permit it to 
move longitudinally along the work arbor 
to the extent of the throw of the for- 
mer plate; this collar carries the former 
pin D, which rests against the plate, and 
turns with the work arbor. The cam to 
be cut is put on up against the collar, 
and is splined and keyed to turn with 
the arbor. A good stout spring is now 
put on, of sufficient length to give a fair- 
ly even pressure during the entire travel 
of the cam along the holding arbor, and, 
finally, a nut and washer on the end of 
the spindle to hold the spring in place. 


THE OPERATION OF THE FIXTURE 


The operation of the fixture is as fol- 
lows: The proper former plate is put 
in place over the work arbor, then the 
collar, the cam to be cut, and the other 
necessary parts. After all are fastened 
tight, and the proper cutter is in position 
in the driving spindle, the fixture is fed 
by cross adjustment, against the cutter 
till the required depth of groove is 
reached. The work is then fed around 
one turn by the -hhandwheel, worm and 
worm gear, already mentioned, and, at 
the same time, travels back and forth on 
the arbor according to the throw of the 
former plate, against which the former 
pin is held by the pressure of the spring. 








Mixture Used in Babbitting 
Bearings 
By S. KIRLIN 


While visiting the power plant of the 
Anderson Traction Company recently, at 
Anderson, S. C., my attention was called 
to a little wrinkle in babbitting boxes. 

Instead of using putty or clay for 
plugging up the ends of the boxes while 
the babbitt is being poured, old 
asbestos pipe covering is ground up and 
mixed with cylinder oil to the consist- 
ency of a stiff putty. This mixture has 
these advantages: It is proof against 
the softening influence of heat, sticks far 
better to the box than either putty or 
clay, never “blows” when the hot metal 
comes in contact with it, and can be 
used over and over without loss or hard- 
ening. 


some 








It has been shown by accurate experi- 
ments in the laboratory that the flow of 
gasolene through a nozzle is 25 per cent 
slower at winter temperatures. Because 
of this tendency. and because a richer 
mixture is called for than in summer, 
it may be necessary at the beginning of 
the cold season to have the carbureter ad- 
justed by an expert. 
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Producing Threads by Dies or Rolls 


The subject of producing threads has 
been discussed back and forth for nearly 
a generation, and at this time there are 
many important points in connection with 
this class of work and many things can 
be considered which will most likely be 
interesting. There is one thing certain, 
that if the general run of factories man- 
ufacturing machinery of all kinds at- 
tempted to produce threads that are what 
would be considered theoretically cor- 
rect, they would have a monumental job 
on their hands, and there are many man- 
ufacturers who pay a vast amount of at- 
tention to producing duplicate work, but 
who fail to study this question of threads 
as closely as they should. 


VARIATIONS IN, THREADS 


We can commence with tap and die- 
makers and discover that taps and dies 
will constantly vary more or less in both 
pitch and diameter. It makes no dif- 
ference how particular the manufacturers 
of such tools may be, there are bound to 
be some discrepancies when figuring on 
correct sizes and angles for threads. 

Another thing, in producing V-threads, 
it is rarely when measuring on the angles, 
which is the proper place to obtain the 
size, that the outside diameter will be 
under or over size. Either the angles 
are greater or less than they should be. 
There is no question but that any num- 
ber of bolts and screws that are used for 
general purposes farely fit along the 
angles of both sides. 

I consider it one of the most difficult 
propositions in manufacturing to produce 
threads for general use on bolts, nuts 
and screws of all kinds and be sure of 
duplication. It requires the strictest at- 





By J. P. Brophy * 








Practical points in the 
making and using of 
threading dies and rolls, 
with proportions for hob- 
bing taps, methods of mill- 
ing and adjusting dies and | 
formulas for sizing thread- | 
ing rolls. 

The difficulties encounter- 
ed in making good dies, 
and how some undesirable 
features may be avoided. 

Ways and means of de- 
proper allow- 
ances in stock diameters for 
threading with rolls. Two 
ways of applying the rolls 
to the work. 


lermining 





























*Vice-president and general manager, Cleve- 
land Automatic Machine Company. 
tention from the very minute we start to 
make the hob taps for manufacturing 
threading dies of any kind. We all know 
that if a hob tap is not exactly right, 
the threads produced from such a hob tap 
will be wrong as long as the taps last. In 
the making of a hob tap it is absolutely 
necessary to be positive that the angles 
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SPRING AND BUTTON DIES 


of the threads are correct; this point is 
vital. If the tap is not right, inaccu- 
racies will be continued all the way 
through in the die making. 

Also, manufacturers of dies of all 
kinds have ideas of their own concerning 
the length of thread for certain diam- 
eters and pitches. The length of lead or 
throat and the angle of throat vary more 
or less. Our practice is about 44 de- 
grees and we obtain good results. 


CuTTING EpGes oF DIES 


Some manufacturers of such tools fig- 
ure that the cutting edges of dies should 
be in line with the center as in Fig. 1. 
and should be ground radially on the cut- 
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(1) In Triangle a-c-b, Angle a-c-b =60, af=cftg 30° 
(2) In Triangle a-d-b, af=df tg é : 


(3) In Triangle e-/-d, ue =cos 15°= x 


(4) From 1 and 2 we get to 0°= ¥ tg : 


t 30° x o iw“ 
From 3 and 4 we get an tg 2 30 52 3 
Angle x= 61°44 6 or 1°44'6 Larger than Thread 
Angle. 


Fic. 5. THREAD-TOOL DIAGRAM 


ting surface. Others are under the im- 
pression that it is better to have the die 
cut ahead of the center. The supposition 
is that with threading dies, when milled 
ahead of the center, the cutting edge will 
cut slightly freer and produce better re- 
sults than a die milled directly toward 
the center. I have had some experi- 
menting done along these lines for some 
little time past and am satisfied, from the 
results of these tests, that all dies made 
with hob taps, milled in line with the 
center, using a milling cutter of 45 de- 
grees angle, as in Fig. 1, which makes 
both sides of the mill cut in line with the 
center, produce somewhat better threads 
than a die milled ahead of the center. 
This shape of die also retains its form 
in hardening, the angles being equal. 
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Also, if the cutting edge is ahead of the 
center as much as some tables show it 
should be, the die back of the cutting 
edge will come in contact with the thread 
produced as it passes along, and by the 
time the die reaches its destination and 
the thread is anywhere near correct as to 
depth, the die back of the cutting edge is 
crowding against the work, which means 
that it is not cutting freely for the rea- 
son that it has not the proper clearance. 

Fig. 2 shows a diagram in which c is 
the full distance of the cutting edge 
ahead of the center, a is the hight of the 
thread back of the cutting edge and 5 
is the hight of the cutting edge of the 
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0.002 or 0.004 inch larger than the work 
for which it is intended for all sizes, clos- 
ing it down after hardening to the cor- 
rect diameter, thereby creating a clear- 
ance longitudinally. I am quite positive 
that with dies from 0 to % inch the 
mouth of the die should be tapped about 
0.005 over size; from % to 7/16 inch, 
about 0.007; from 7/16 to 54 inch, about 
0.008 and from 5¢ to 1 inch, from 0.010 
to 0.012. This gives about the right 
clearance, and as there is great possi- 
bility, especially in spring dies, of the 
wings closing when being hardened, there 
is some come-and-go in adjustment to 
obtain the size. If the die loses its shape 











Material Removed in 4 Seconds 


0.0447 Lbs. = 0.158 Cubic Inches 


L__— 


7D, 


Materia] Removed per 


Minute 
0.67 Lbs. = 2.37 Cubic 
Inches. 


Fic. 6. METAL REMOVED BY THREADING DIES 


die. This diagram shows the difference 
between the spaces at a and b and 
proves that a die too far ahead of the 
center is not working satisfactorily, but a 
die slightly ahead of the center might not 
show this mechanical defect, and for 
this reason a die right on the center is, 
theoretically, nearer mechanically cor- 
rect than one with the cutting edge in 
advance. 


ALLOWANCES IN Hos TAPS 


One man, who thinks he understands 
the business, will make a 5<-11 hob tap 
perhaps 1™% inches long, and the largest 
diameter of the tap will be say 0.005 inch 
greater than the smallest. In the above 
length another has a notion that it should 
be 0.010 to 0.015 inch, and still another 
will have the idea that the amount of 
thread standing on the inside of the die 
should be a certain width and length 
while the next man thinks differently. 
This means no standardization in die 
making. I am satisfied that the best gen- 
eral results can be obtained by making 
master taps thus: Dies from % to 7/16, 
about 0.004 taper to the inch; dies from 
7/16 to 1 inch, about 0.006 taper to the 
inch. 

In many instances in die manufactur- 
ing, especially with spring dies, the tool- 
maker will hob the die out so that it is 


in hardening and opens up, the ring en- 
veloping it can be relied upon to close 
down the cutting edges to the right diam- 
eter, but if they were tapped too close to 
size and closed in considerably, and were 
not tapped oversize to the extent men- 
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the thread should have section enough, 
even when the die is dull, so that it will 
not spring away in any direction. If it 
does, it is bound to distort and produce 
a very poor thread. 

Another thing to be considered seri- 
ously is that no matter how accurately 
spring or button dies may be made, they 
are liable to lose their shape in harden- 
ing. The contraction of the metal when 
hardening is liable to destroy the accu- 
racy obtained in the manufacture of the 
tool, and in many cases in order to pro- 
duce an absolutely perfect thread as to 
angle and pitch, it is necessary to make 
several dies before one is obtained which 
gives accurate results. 
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SPRING DIES AND CLOSING RINGS 




















Also, one may have all the best tools 
imaginable for producing first-class dies, 
and when such a die is placed in any 
kind of a machine it will produce a 
theoretically correct thread, but after the 
die becomes dull and the operator at- 
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Fic. 9. A Die THAT CLEARS ITSELF WHEN WITHDRAWING FROM THE THREAD 


tioned above, there would be no adjust- 
ment toward the center. 


AVOIDING D!STORTION 


There is one important thing that 
should be considered in making a spring 
die; that is, the thickness of the wall 
where the thread is cut should be great 
enough, and the width of the portion of 
the spring die that stands up containing 


tempts to grind it, instead of having on a 
4-lip die 12 cutting edges, allowing three 
threads back for throat, there is liable 
tc be any number less cutting edges re- 
moving the material. The remaining 
cutting edges are ground away and are 
nothing more than a clearance. I will 
venture to say that 75 per cent. of the 
dies used in all shops are injured after 
the first grinding to the extent that there 
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is only a chance of their ever being ac- 
curate again. It is one of the most diffi- 
cult things in a factory to keep thread- 
cutting dies in first-class shape and it is 
a question that in many cases is not given 
the consideration it deserves as regards 
grinding, etc. A die on which all the 
cutting edges are removing the right 
amount of material will last longer than 
a die that is made up or ground in such 
a manner that only a few of the teeth 
actually are doing the work. 


BUTTON DIES 


There is no doubt that a button die in 
two pieces, like Fig. 3, is a more satis- 
factory tool than one split on one side 
as in Fig. 4. All the cutting edges are 
then being closed in toward the center in 
nearly the correct way on the 2-piece die, 
whereas when it hinges on one side, as 
soon as it is closed it loses its shape and 
then the threads are nowhere near the 
right shape. 

The one important point in connection 
with button dies in two pieces is that the 
cutting edges can be ground so much 
nearer correct than if in one piece. A 
simple fixture can be made to gage from 
the cutting edges when grinding the 
throat, and after one-half is ground, the 
other half can be placed in position, and 
this can be continued. By handling the 
die two or three times under the wheel, 
we will then have the same angle and 
the same depth of throat, thereby giving 
a shape nearer correct than is possible 
by grinding the die in any other manner 
and producing a thread with all the cut- 
ting edges doing their work equally. 

The practice in manufacturing button 
dies to have cutting edges on both sides 
is, in my estimation, far from correct. 
In order to have the clearance back of 
the cutting edges, the best we can do is 
tap the die out parallel if we are going to 
cut from both sides, because if we use a 
hob tap from both sides, we have the 
high point in the center and the results 
cannot be satisfactory. It is done, of 
course, with the idea of obtaining double 
the amount of life from the die, because 
of the difficulty in grinding the cutting 
edges and on account of the die being 
narrow, but a button die made _ theo- 
retically correct should have a_ cutting 
edge on one side only, using the same 
kind of hob tap as is used for spring 
dies. We then obtain a free cutting die 
because the clearance is where it belongs. 


LATHE THREAD TOOLS 


In the chasing of threads in a lathe, 
either on taps or for general work, the 
lathe hands are liable to make a mistake 
in grinding the tool that produces the 
thread. Fig. 5 shows a thread tool with a 
clearance of 15 deg. In many instances 
the mechanic doing the job is liable to 
place the gage at right angles to the line 
of clearance fas at C), instead of having 
it parallel with the top cutting edge B, 
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which naturally would be in direct line 
to the center of the work. If the tool is 
raised considerably above the center, the 
angle changes to a great extent. The 
same thing occurs when the die is cutting 
ahead of the center. 

On this drawing it will be noticed that 
if the gage is held in the wrong posi- 
tion, the angle of the triangle is changed 
1 deg. 44 min. (see D, Fig. 5), which 
means that the altitude of the triangle is 
lowered. Then we are producing a 
thread that certainly is not correct. It 
is an error which is apt to creep in in the 
general run of machine shops without re- 
ceiving much consideration. The tool is 
merely sunk in until the threaded part 
will fit a gage or nut, and then it is con- 
sidered a good job, whereas the real bear- 
ing on the sides is only a line of con- 
tact. 


THe Die AS A REMOVER OF METAL 


Considering its shape, there is no tool 
that removes as much material in a given 
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ADJUSTING RINGs FOR Dies 


Fig. 7 shows a plain ring with four 
screws for adjusting the cutting jaws. 
Common practice is to place the ‘gage in 
the die and bring the jaws down so that 
they just touch. Even after doing this 
and the die commences to produce 
threads, it is liable to cut freely or other- 
wise and the size cannot be depended 
upon. For this reason it is necessary to 
adjust the screws a small amount. Then 
the cutting edges are disturbed once more 
and great care should be exercised in 
such adjustment. 


Fig. 8 shows an eccentric ring for the 
same purpose, closing in the die. It is 
quite satisfactory if the metal is dis- 
tributed all around so that when the ring 
is closed, say 1/32 inch, it is still a true 
circle. If it is too heavy or too light 
on the thin side, it is liable to lose its 
shape just as much as the die Fig. 7 
by the adjustment of the screws. Fig. 8, 
when the screw is tightened, swings the 
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Fic. 10. THREAD-ROLLING ATTACHMENT 


time as a die. In the diagram, Fig. 
6, we are considering a l-inch 8 
V-thread. In eight turns of the bar 
in four seconds, figured from the 
line of the center of gravity, we have 
23.339 inches length of chip removed, 
which is in section an equilateral triangle 
1% inch on the sides. The figures are 
given here merely to call the attention 
of interested readers to what occurs in 
producing a thread on a l-inch bar 8 
pitch; something which undoubtedly very 
few would give much consideration. We 
also show the amount of material re- 
moved in four seconds when cutting a 
l-inch 8 thread, in cube form, and its 
quantity in figures. The amount removed 
in one minute is also shown in cube 
form, and the amount it contains in fig- 
ures. 


two heaviest sides toward the center, and 
the ring all around should yield as much 
as the heavy side closes toward the cen- 
ter in order to close in equally all around. 
Otherwise, if an eccentric ring is made 
in a careless manner without paying at- 
tention to these points, it is no better than 
the ordinary ring commonly used today. 
Even the counterbored side where the 
head of the screw rests is weakened, 
allowing the section where the screw 
comes against the die to tip over more 
than the opposite side. It will be seen 
from this explanation that I have not 
much faith in a ring of this kind if it is 
not carefully constructed. 

In Fig. 1, A shows a ring that fits over 
a spring die, and which is split four 
times, the outside being tapered and 
threaded. The outside ring B is threaded 
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on the inside and as this ring is tight- 
ened down, the split sections of A close 
against the die evenly all around, which 
makes a very satisfactory adjustment for 
spring dies, although somewhat more 
costly than other styles of rings general- 
ly used for this purpose. 


OTHER Types OF DIES 


Fig. 9 shows a die that works quite 
satistactorily and is well adapted for 
large threads. It comes nearer the self- 
opening die than any other design I am 
aware of. The die is made and milled 
out at A to weaken it on the one side 
so it will spring easily when in action. 
The opposite side B is a V-shape, milled 
part way down and is left in this form 
until hardened. Then with an emery 
wheel at high speed the slot C is ground 
through, separating the die at one side. 
This die is made slightly larger than the 
work so that it passes over it freely. D 
shows a cam form and E a hardened pin 
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Fic. 11. 


resting against it. F is a screw with the 
head pressed against the hardened pin. 
After the die is set to size and the pin 
is at the highest point of the cam, it is 
ready for business. When it comes 
against the work, the pin is resting on the 
high side and after the die reaches its 
destination and reverses, the friction of 
the die on the part it is threading turns 
it around and releases it from the high- 
est point of the cam to the lowest, there- 
by giving freedom between the work and 
die so that the die has no tendency to 
tear the thread in reversing. 

It must be admitted that after one has 
said all that is possible concerning the 
producing of threads, the self-opening 
die, generally speaking, produces the 
most satisfactory thread, because the dies 
themselves, as they are individual cut- 
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ters, are easily handled in a simple fix- 
ture for grinding accurately. Also, con- 
sidering that their clearance in all direc- 
tions is more satisfactory and that they 
are enveloped in a solid case and held 
rigidly in position, the results are bound 
to be almost ideal. 

The point arises right here that the 
cost of self-opening dies alarms many 
manufacturers, but if we consider the 
matter seriously, it will be found that the 
chasers, after once we have the die head, 
are really not much more costly than 
spring and button dies of today, and they 
will last longer, and if one has a num- 
ber of threads of various sizes to pro- 
duce, it is a good-paying proposition to 
consider earnestly the advisability of us- 
ing self-opening dies for the general run 
of standard threads. 


THREAD ROLLING 


The roiling of threads is not universally 
practised for the reason that it is some- 











THREAD-ROLLING ATTACHMENT 


what more difficult to make up the rolls 
for the job than to use ordinary dies for 
this purpose. The roll should be ac- 
curately spaced and the angles and di- 
ameters should be theoretically correct. 
The holder for the roll should, in all 
cases, be true so that when the roll is in 
position it will stand perfectly vertical 
and parallel with the machine. Threac 
rolling is considered more seriously when 
making parts with most of the operations 
on the opposite end from the thread and 
especially so if the threading is the last 
and only operation to complete the piece. 
It does away with second handling and 
does not consume a great amount of time 
and is better adapted in all cases to di- 
ameters from the small up to %4 inch 
(See Figs. 10 and 11). 

In making thread rolls, the size of the 
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hole in the roll should be considered 
very seriously, and it is much better to 
support the roll on two sides, rather than 
overhanging. If the roll is 1 inch in 
diameter with a '2-inch hole in it, good 
results would not be obtained for the 
reason that there would be too much 
friction in the hole and the trouble would 
be that the roll would hesitate, in other 
words, not revolve steadily. If the roll 
hesitates, it is liable to crawl and destroy 
the thread. It must be kept constantly 
revolving the same as two gears meshed 
together. The roll has only a slight ten- 
dency to crowd sideways if the diameters 
are correct and also the part on which it 
is threading is parallel. 
SURFACE OF CONTACT 

The difference between the contact sur- 
face of rolls with '4-inch and %<-inch 
holes is ‘4. That is to say, a '2-inch hole 
has '4 more surface contact than a 3¢-inch. 
In producing a thread, say ‘2-12, if the 
roll is double the size of the thread you 
are producing, then a hole about 5/16 
inch is plenty large enough. The idea 
is to have a hole in the roll just large 
enough so that the pin will not shear off. 
It would be better, if possible, in all cases 
to have ball bearings inside of the rolls 
when producing threads, thereby practi- 
cally doing away with all friction. 

Another question which is of impor- 
tance in thread rolling is the kind of 
material on which we are producing a 
thread. We can roll threads on copper, 
brass or steel. The density or hardness 
ot different metals means a change in the 
diameter before the threading takes place. 
The diameter of blank for certain sizes 
and pitches is given in the formula below, 
but cannot be depended upon for a cer- 
tainty. The metal does not flow as easily 
when producing threads on hard stock as 
on softer material. The difference in 
pitches also naturally changes the diame- 
ter of the blank. 


ACTION OF THE METAL 


Figs. 12, 13, 14, 15 show what occurs 
in thread rolling, giving the position of 
the roll in four different depths. With- 
out giving the matter serious considera- 
tion, the supposition would be that when 
the roll comes in contact with the blank 
and is crowded into it, the raising of the 


thread above the surface would take 
place from the center rather than from 
the sides, but it will be seen that the 


stock rises from the sides gradually and 
folds itself into a triangular form, and 
when the thread is complete and closed 
up tightly, one will have to look closely 
before he discovers that there are two 
perpendicular walls down the center of 
the triangle, crowded close together, in- 
stead of a solid. 

The thread-rolling attachment can be 
applied in two different ways: 

First, with the roll passing under the 
work, Fig. 10; second, with the roll 

























































pressed against the work, Fig. 11. In 
Fig. 10, B is the thread-roll carrier with 
roll C. The roll passes under the work 
und should not be pulled back before the 
piece is cut off, and therefore we follow 
up with cut-off tool D. 

In Fig. 11 the roll is pressed against 
the work and the cutting off is done with 
tool E, after feeding out the stock and 
while the next piece is formed. 

The thread-rolling attachment should 
advance at a moderate speed so as to 
shape. If the roll is moved in too fast, 
the thread on the screw will be brittle 
and be destroyed in starting. The roll 
is adjustable up or down by screw F. 


APPROXIMATE FORMULAS 


For thread rolling the screw blank 
should be smaller than the outside diam- 
eter of the finished screw. The reason 
for this is that the material of the screw 




















will crowd upward between the threads 
on the roll. 

An approximate formula to figure the 
diameter of the screw blank is as fol- 
lows: 

For sharp V-thread 


d,= Joa ( ) + d?, 


For United States Standard thread 


d, = fot (5) + d*, 


in which 
d, = Diameter of screw blank; 
d= Pitch diameter of thread; 
p — Number of threads per inch. 

















SCREWS WITH V THREAD 





| } 
} 
rhr |. Pitch O- D. ScrewO .D. Blank Undersize 








‘ ' 
ds” 14 0 4375 0.3777 0.0598 
} 10 } 0 75 0.6649 0.0851 


” 20 | O25 | O 208 0.042 








ALLOWANCES DETERMINED BY EXPERIENT 

The exact amount of material which 
will appear above the diameter of the 
blank depends on the shape of the thread 
and the softness of the material, and 
should be determined experimentally by 
making a sample. 

In order to be on the safe side we 
leave the forming tool A on the cross 
slide somewhat large, and thereby get a 
screw blank which is slightly too small, 
and the thread will show a flat at the top. 
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Then, by pulling the forming tool back 
or by grinding it off, we arrive at the 
correct proportion. 


RoL_t DIAMETERS 


The diameter of the roll can be accur- 
ately determined by the following for- 
mula: 

SS = (d— p) x N, 
in which 

D = Outside diameter of roll; 

d= Outside diameter of finished 
screw ; 

P — Pitch of screw thread in inches; 

N = Number of starts of thread on 
roll. 

The selection of N determines the size 
of the roll. In the above example N — 
2 would give a roll which would be too 
small, but N = 4 might give a better di- 
ameter. 
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ACTION OF THE METAL UNDER THREAD ROLLS 


The sample shown in the illustration 
(Fig. 10) is a 5<-inch screw, 14 thread, 
right hand and the outside diameter of 
the roll will be: 





D (0.625 — 0.0714) 2 = 1.107 inches. 
No. of Outside | 
Size of Threads Diameter | Thread on 
T hre vad } per Inc h Roll Roll 
wali = i ‘ eae 
4 24 0.833 |quadruple 
ts 30 0.8376 triple 
, 24 1.187 |triple 


% 


RoLt DETAILS 


The threads on the roll closest to the 
sides should be flattened. If this is not 
done, they might break because of the 
side strains on the inside only. The roll 
should overlap the part of the screw to 
be threaded. This means, that if possi- 
ble, the screw blank should be necked. 
The threads on the roll should be cut 
in the opposite direction to those on the 
screw. 

Others may have different notions on 
meny things explained in this article, 
but my experience has been as near 
along these lines as it is possible to de- 
scribe. 











Locomotive Frame Breakage 


Among the interesting points brought 
out by the committee on locomotive- 
frame construction at the annual conven- 
tion of the American Railway Master 
Mechanics’ Association were: 
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The adoption of the Walschaert for 
other outside valve gear has helped to 
overcome frame breakage on account of 
allowing additional bracing and stronger 
frames. 

Setting. valves so as to reduce com- 
pression has also been found helpful on 
some roads. 

Few breakages are reported in less 
than two years from the time engine was 
built, but after that they become more 
frequent as the age increases. Cast- 
steel frames seem to be less reliable than 
forged frames, some of the latter run- 
ning four to eight years before giving 
trouble. There seems to be no particular 
type of engine giving more trouble than 
others, with*the exception that a few fail- 
ures are reported in the eight-wheel or 
American type. 

One road reports that 39 per cent. of 
the engines passing through the shop 
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American Machine 


for general repairs had broken frames, 
which had to be welded. In contrast to 
this is a report from an English railroad 
having over 1500 engines with slab 
frames, where the breakages ran a little 
over 10 per cent. These frames are now 
welded with oxyacetylene, or some sim- 
ilar process, which has greatly reduced 
the time of repair. The use of the va- 
rious welding processes in connection with 
this class of work is rapidly becoming 
universal. 

Another road gives the life of a forged 
wrought-iron frame as 5.9 years, as com- 
pared with 5.5 years for cast steel and 
states that on account of difficulty in se- 
curing homogeneous metals uniformly 
annealed, they prefer wrought iron. 








Exports for the ten months ending 
with April, 1911, show the following fig- 
ures under the iron and steel classifi- 
cation: Exports of typewriters in the 10 
months under review amounted to 8 mil- 
lion dollars, against 5% million in the 
corresponding period two years ago; 
sewing machines over 7 million, against 
less than 5 million in the same months 
of 1909; metal-working machinery, near- 
ly 8 million, against 3 million in the 
corresponding period two years ago; 
electrical machinery, 6'% million, against 
5% million in the like period two years 
ago; locomotives, 3'~ million; stationary 
engines, 3'4 million; traction engines, 
nearly 3 million; and other engines and 
parts thereof, 3% million. 
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Press ‘Tools for Beading Tin Cans 


I was recently confronted with the 
proposition of putting what is called 
“French bead” on irregularly shaped tin 
cans, such as are used for cocoa, spices, 
etc. The “bead” consists of the open 
end of the can being compressed so that 
when the cover is put on, both walls of 
the body and cover will be “flush,” leav- 
ing no projecting surfaces, so as to allow 
for easy and perfect labeling, etc. 

Not have a squeezing machine to do 
this, and not caring to stamp the bodies 
on account of the possibility of their not 
running through the automatic body 
former, I designed a die for use in either 
foot or power press that made a first- 
class job, and insured a uniform fit for 
the cover. 

Fig. 1 is the regular can body as it 
comes from the automatic body former, 
and Fig. 2 is the same with the “bead.” 

Fig. 3 shows the front and side view 
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THE Box 


of the die firmly locked, everything down, 
and can being squeezed. 

A is a cast-iron shoe or bolster with 
a slot milled or machined through end- 
ways to hold the guide blocks B, which 
are fastened by screws and dowels in po- 
sition so that the squeezing plate C can 
slide easily. This bolster A is further 
machined so that the front ledge A1 is 
much lower than rear ledge A 2, and has 
two 45-degree contracting surfaces that 
act in squeezing the can. 

B are two cast-iron guide blocks that 
fit into slot in A, and as before stated, 
insure squeezing. 

C is the “squeezing plate,” also made 
of cast iron, machined absolutely square 
and slides nicely between the ledges A 1 
and A 2 and the guide blocks B. It is held 
in position by two shoulder screws C 1 
through the base of A, which allow for 
4-inch upward movement only. Several 
springs, contained in pockets (not 
shown) in both A and the base of C in 
the space between the ledges A 1 and A 2 
and guide blocks B, always hold this 


, 


plate C up when the die is not in action, 


By M. Martin 
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A die for use in either 
foot or power machine for 
obtaining a ‘‘French”’ bead. 

Details of a punch and 
whereby 
and 


wrinkles are eliminated and 


| 
| die operation 


troublesome ‘‘misfits”’ 


rapid production obtained. 
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to allow the other parts to act or open. 
This plate C is machined square, and has 
T-slots G2 milled diagonally across the 
front face, which will answer the double 
purpose of holding the expanding and 
contracting jaws and insuring a proper 
guide. A 5-inch hole is drilled exact- 
ly in the center for the expanding plung- 





























body, leaving a projecting ledge 5/16 
inch from the face of the plate C, whicn 
matches the depressed shoulder on the 
jaws D1, 2, 3 and 4, and known as Dx. 
These jaws are then finished on the out- 
side and after the corners are milled 
at 45 degrees to insure compression or 
Squeezing, are hardened. 

F is the expanding plunger or wedge 
and is made of tool steel, square stock 
being used. The shank is turned and 
ground to fit tne 54-inch hole in the plate 
C, a nice sliding fit and the tapered 
end that enters the jaws D1, 2, 3 and 4, 
and is ground to fit accurately. The back 
end or shoulder is faced so that when 
plunger is forced into the jaws, D1, 2, 3 
and 4 and against the back of the plate 
C, these jaws are expanded to the correct 
size. This end is then slotted and has a 
roller F 1 fitted. 

G is a tool-steel cam, fastened to the 
punch J. The slot G1, in which the 
roller F 1 travels, is milled in this and 
allowing 34-inch forward action of the 
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D 1, 2, 3 and 4 are the expanding tool- 
steel jaws. These are originally ma- 
chined in one block and have a taper hole 
exactly in center. These are milled on 
the base to fit the T-slot, C 2 in the plate 
C. The outside is also milled to the 
exact shape and size of the inside of 
the can body and has a depressed 
shoulder 5/16 inch wide around the end 
against the face of C, as at Dx, which 
will make the “bead.” Provision is made 
in one of the sides or ends to take the 
lock seam of the can at Dz, after which 
the block is cut into quarters with a 
1/16-inch slitting cutter, which provides 
ample space in collapsing or contracting 
after the plunger has been withdrawn to 
allow for the removal of the can body. 

E 1, 2, 3 and 4 are the squeezing jaws, 
also made of tool steel. These, of neces- 
sity, are made in quarters from the start, 
and are machined at the base with the 
same T’s to fit the T-slot C 2 in the plate C, 
and must be a nice sliding fit. These 
jaws are then fastened to the plate C 
and accurately milled on the inside to 
the exact shape of the outside of can 


tion by a slot in the bolster A and has 
a guide plate H, so that it cannot bend 
outward. The guide plate H is fastened 
to the bolster A with screws. 

J is the punch made of cast iron. This 
has a front ledge J | similar to that on the 
bolster A 1, with two 45-degree sliding 
surfaces. Behind this ledge there is the 
face J 2, which comes in contact with the 
upper surface of the square plate C and 
compels a uniform action in the operation 
of squeezing. There are dowel-pin holes 
through this ledge J2, which connect 
with two similar holes in the top face of 
the squeezing plate C. These are used 
in setting the die and punch only. 

The appearance of the die when open 
is as follows: The punch is up. The 
plate C is forced by the springs '4 inch 
from the base and as far as the shoulder 
screws will allow it. The plate C being 
in this position, this allows the two lower 
squeezing jaws E3 and 4 to expand or 
open. The two upper jaws E1 and 2 
are also open and against the stop pins 
in the T-slot C2. The cam G, which is 
attached to the punch J, has pulled back 
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the plunger F by the action of the roller 
F 1 in the slot, which in turn allows the 
four expanding jaws D1, 2, 3 and 4 to 
contract or collapse. On account of this 
collapsing and expansion of the jaws D 1, 
2, 3 and 4 and the jaws E 1, 2, 3 and 4, 
a spring is held in pockets between each 
pair, E 1 and D1, operating in the T-slot 
and below the face of the squeezing 
plate C. 

THE MECHANICAL ACTION OF THE DIE 


AND PUNCH IN OPERATION 


The can body is pushed over the col- 
lapsed jaws D1, 2, 3 and 4 and against 
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the face of the squeezing plate C, which 
acts also as a stop or gage. On the de- 
scent of the punch J, the roller of the 
plunger F travels in the slot in wedge 
G, which immediately forces the taper 
end of the plunger F into the collapsed 
jaws D1, 2, 3 and 4 and forces them 
apart to the exact size of the can body, 
and then remains in that position for the 
balance of the squeezing action. The 
ledge of the punch J 1 in the descent then 
engages the jaws E11 and 2 and forces 
them to contract by sliding down the T- 
slot and the 45-degree face. The face 
of the punch J 2 then engages the top face 
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of squeezing plate C and forces this plate 
downward. In this movement the jaws 
E 3 and 4 are then compelled to contract 
in the same manner as E1 and 2 and 
finally, when the downward action is fin- 
ished, all the parts bottom and reverse 
action takes place along the lines before 
described. The can body is removed 
easily. 

The squeezed edge of the can body is 
absolutely uniform with no sign of a 
wrinkle anywhere. 

A crank press with 1'%-inch stroke was 
used and from the above description will 
be seen to have been efficient. 








Gun Carriage Hub Methods and Tools 


Through the courtesy of the Chief of 
Ordnance, of the United States Army, 
and the commanding officer of the arse- 
nal at Rock Island, Ill., I am enabled 
to present this article to the readers of 
the AMERICAN MACHINIST. I! wish also 
to express my appreciation of the 
courtesies extended to me by Major 
King; and my thanks to the department 
foremen whose aid was given me. 

In the shops at the Rock Island arsenal 
are to be found some very irteresting 
and difficult machining operations, some 
of which were described by F. A. Stanley 
years ago in the AMERICAN Ma- 
CHINIST; others have been described by 
foremen in the shops; and the treating 
of steels as practised there is being well 
handled by C. U. Scott, foreman of the 
tool-hardening department. 

I will confine myself to the descrip- 
tion of a few special tools and fixtures, 


some 

















Fic. 1. HUBS AND HusB RINGS 


and forging and machining operations 
found in shop G. 


FORGING AND MACHINING HuBs AND HuB 
LINERS FOR GUN CARRIAGES 


The hubs and hub rings shown in Fig. 
1 are the 6-inch Howitzer ser- 
vice carriage, and as those on the 3-nch 
and 4.7-inch field guns are practically 
the same, a description of one will do for 
all. 

The rough stock for the hub is shown 
at C, and just back of it the finished 
forging which is completed in five opera 
tions in a hydraulic forging press. 

In forming the rim B part of the stock 
is received in the lower die and part 


used on 


By M. E. Hoag 








Forging and machining 
operations used at the Rock 
Island arsenal. A finished 
jorging wm five operations. 

Some special small tools 
designed for economical and 


rapid work. 




















in the upper, which leaves both ends 
straight, with the rim formed to size, but 
flat on both sides. By again placing 





split-ring die is dropped over the end of 
the forging and the piercing die entered, 
which partly opens the hub, and insures 
perfect filling of the dies. 

The stock and finished forging for 
the hub ring are shown at E and F. This 
piece is finished in four operations. 

After forging, the hubs are drilled and 
sent to the Niles rigid-turret lathe shown 
in Fig. 2 and bored, after which they are 
finished in an engine la‘he. 

In Fig. 2 is shown a hub chucked and 
bored, with the tools used. The first 
boring bar is shown at A; the second one 
is hidden by the turret; the third tool B 
is fitted with four inserted blades which 
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the stock under the dies, after dropping a 
ring over the end of the hub, a depres- 
sion is formed in one side of the ring, 
which is not shown in the illustration. 


In forming the short end of the hub a 








A HUB CHUCKED AND BORED AND THE TOOLS USED 


rough out the hole for the taper, and 
it is followed by the first roughing 
reamer C, and this by the second roughing 
reamer D which completes the taper. The 
spiral-fluted reamer E is then entered 
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which reams the hole to the gage shown 
at F. 

A brass liner is pressed into these 
hubs so that when worn they may be re- 
newed at slight cost. This necessitates 
very close limits on the bore of the hub, 
and the outside taper of the liners. In 
machining these liners they are first 
bored and reamed, and then placed in 
the miller and finished at one operation 
as shown in Fig. 3. The tools shown at 
D, E and F, cut the liner to length, turn 
the fillet G, and size the rim at the large 
end. These are followed by the roughing 
and finishing tools B and C, which com- 
plete the piece. It will be noticed that 
these last tools are set at an angle so 








Fic. 3. FINISHING THE BRASS LINER 


that but a small part is in contact with 


the work at a time, and the metal 
is removed by a _ shaving cut which 
takes the stock off in a long thin 
ribbon. 


With this rig it was found possible to 
complete one hundred pieces a day. By 
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that will be readily appreciated, especial- 
ly by toolmakers. 


SOME SPECIAL SMALL TOOLS 


The axles for gun carriages as made 
at this arsenal are hollow, and as the 
core is bored out it is necessary to use 
some long oil drills, which were formerly 
bought from the manufacturers at a 
cost of about $25 each, and were a big 
item of expense, especially as breakage 
was not of infrequent occurrence. The 
drill shown at A, Fig. 5, was gotten up to 
replace them, and it has proved very 
satisfactory in service, besides costing 
about one-fifth as much. 

In making this drill a short, standard 











Fic. 4. A Borinc TooL HOLDER 


Pratt & Whitney oil drill is electric 
welded to the hollow shank, as shown 
in the halftone. This shank is made from 
steel tubing by swaging in special dies. 
Some difficulty was at first experienced 
in getting the proper shape, but it was 
found that by first squaring the stock 
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taking the roughing and finishing cuts 
at separate operations better results were 
obtained as co limits, but the time was 
not so good on account of the extra 
handling of the pieces. 


A BoRING-T90L HOLDER FOR THE MILLER 


In Fig. 4 is shown a heavy boring-tool 
holder insuse on a Cincinnati miller. The 
body A screws onto the spindle of the 
machine. The tool is held by the drill 
chuck D which is mounted in the slide E. 
By tightening the bolts in the gib C, 
this slide is held rigidly in position while 
the tool is in operation. The adjusting 


nut D is graduated to read in thousandths 
of an inch, so that very close adjust- 
ment of the tool is possible; a feature 


SLOTTER TOOL 


it could be swaged to shape without 
trouble. The shank is made small enough 
to clear the hole without any turning or 
finish at all. 


A HANDY SLOTTER TOOL 
A very handy slotter tool is shown at 
B, Fig. 5, with bushings for different- 
sized tool shanks, and a graduated head. 
D is another tool head that goes into the 


same holder. In this head the tool 
block is pivoted and provided with a 
spring which holds the tool to cutting 


position, but ailows it to release and pre- 
vent drag on the return stroke. 

The special tools described in this arti- 
cle are largely the design of Alfred La 
Mar, shop foreman. 


A Miller Problem 
By Henry R. BowMAN 


I had occasion to mill three holes for 
gear-shaft centers in a plate, two of the 
holes being in alinement with the base 
and the third at unequal distances from 
the other two, the three centers forming 
an oblique triangle. 

The two upper holes can be milled at 
one setting of the miller table, but the 
table must be lowered in order to bring 
the work into position for the third hole, 
The problem, therefore, is to find the ex- 
act distance to lower the table. 

This being a problem which regularly 
presented itself in varying sizes, I finally 
devised the inclosed diagram, Fig. 1, of 
which I had blueprints made, and hung 
one at the miller, where it is right at 
hand when occasion requires. 

It is so concise and simple that any or- 
dinary machinist can work it out. 

It will also be handy in other cases, 
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and is a useful addition to a draftsman’s 
set of tables. 
To illustrate with a specific example, 





refer to Fig. 2, and let A= 114, B= 25¢ 
and C = 3 inches. 
Then 
2+ 14)(28 14) 
( at oa) 43 
» med 
y= = 
! 
4h X thy ; 
— 2.2734 
= , . 
= \ 2 ? 2734 = ] 6.38000 5.1082 
=] 1.722 == 1.312 anche 
When A B, x y and y — ( 2. 








Mandrels for babbitting large bearings 
are frequently made of wood and cov- 
ered with a thin sheet of asbestos, which, 
if the bearings have to be bored out, 
answer just as well and are more easily 


handled than steel or iron ones. 
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Machining an Inlet Tube for 
a Cream Separator on an 
Automatic Machine 


By A. B. L. MANN 


The illustrations show the first and 
second operations for machining the inlet 
tube on a Potter & Johnston antomatic 
machine. The tube must be accurate, 
true and smooth. 


First OPERATION 


Fig. 1 shows how the tube is held in 
the chuck. Fig. 2 shows how the tools are 
placed in the turret and their position. 
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Fig. 6 shows a side view of the former. 
Fig. 7 is the turret with tools. 

The tube being held and gripped on A 
with the bushing B fitting into the spindle, 
(to prevent the bell shape of the tube 
from springing in) and the turret moved 
forward for the boring bar O with blade 
N to rough bore the hole in the tube. 
While the hole is being bored, the turning 
tools:Q and R turn the outside diam- 
eters K and L simultaneously. The front 
cross-slide form blocks with blade D is 
also moved forward and the outside taper 
C is rough formed. 

Referring to the letters on the former 
blocks, D represents the cutter, E grooves, 
F binder screws, G binder bolt, H adjust- 
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First OPERATION ON THE TUBE 


The turret is held very rigidly, and pilot 
bars steady the tools. 

The machining of the tube for the first 
operation is as follows: The tube C 
is gripped by the jaws A. The drill is 
then put through the tube and at the 
same time the turning tool K roughs the 
top of tube F before the rear cross-slide 
tool E commences to operate. This be- 
ing done the drill is withdrawn and the 
turret revolved to the next face, which 
holds the rough former M. 

This tool with notched cutting edges, 
roughs out the inside of the tube D and at 
the same time the front cross-slide tools 
G and H finish the two sides of the tube. 
This done, the turret is withdrawn and 
revolved to the next face, which holds the 
finishing former with two inserted blades 
held in place with the four screws U. 
This tool just scrapes the inside of the 
tube to make it run true and leaves a very 
smooth finish. The turret is again with- 
drawn automatically and the first opera- 
tion is finished. 


SECOND OPERATION 


Fig. 3 shows the tube held in the re- 
verse way. To insure accuracy and per- 
fect alinement it is advisable to grip the 
tube on A with a collet. A collet will 
grip the outside diameter A all around 
and insures a good grip for driving. 

Fig. 4 is the front cross-slide form- 


er. Fig. 5 is the rear cross-slide former. 
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The hole is then reamed. After the 
hole is reamed the turret is revolved to 
the next face which carries the tap. The 
tap shank Z’ slides into the tap holder Z 
and when the hole M is tapped the turret 
is withdrawn quickiy, leaving the tap in 
the tube to be withdrawn by hand. 








A Kink for Hardening 
‘‘Novo’’ Steel 


By J. H. Harris 


A method of hardening tools of “Novo” 
steel, especially screw-machine circular 
tools, without in anyway injuring the 

















Box FOR HOLDING CUTTER 


cutting edge or discoloring the surface of 
the tool is shown herewith. 

A is a steel or wrought-iron box with 
a space that will just contain the cir- 
cular tool. The box is made in two pieces, 
one being screwed to the other. The cut- 
ter is placed in the box and finely 
powdered fire clay or charcoal is used to 
fill around the space left between the cut- 
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SECOND OPERATION ON THE TUBE 


ing screws, | cross-slide block clamp 
screws, J former block. When the first 
face of the turret and front cross-slide 
block have rough turned the outside diam- 
eter, the turret and block are withdrawn 
from work, and the turret revolved to the 
next face, which holds a boring bar. The 
boring bar 7 with cutter V and adjust- 
ing screw U then finish bore the hole. 
The turning tools Q and R finish turn the 
outside diameters K and L. At the same 
time the rear cross-slide block finishes 
the outside taper C. The cross slide and 
turret are again withdrawn and the turret 
revolved to the next face, which holds a 
floating reamer. 


ter and the box. The top is screwed down 
tight and the box and cutter brought to 
proper hardening heat and then quenched 
in water. The quenching in water is not 
injurious to the cuttev, as the water does 
not come in contact with it. 

This method of hardening leaves the 
cutter just as smooth and bright as when 
it was placed in the box, thus avoiding 
the necessity of polishing. 

The late Sir William Siemens used to 
say that he dreaded an interview with 
an inventor, for he knew he should lose 
valuable time and make an enemy for 
life. 
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A Lubricating Device 


Though there is no feature more es- 
sential to the life of any machine than 
good lubrication, the designer generally 
thinks he has done his full duty, in the 
case of ordinary journals, when he has 
put in tapped holes and called for grease 
or oil cups of approved design. 

As far as the drawings are concerned 
he has disposed of the problem in the 
quickest and cheapest way and he has 
followed a practice sanctioned by long 
usage, so that he can claim immunity 
from criticism, which is an important 
consideration in his mind. 

But I propose to show that, all things 
considered, he has chosen neither the 
best nor the cheapest device and cer- 
tainly not the one that will prove most 
satisfactory to the purchaser and opera- 
tor. 

Grease or oil cups, referred to here- 
after simply as cups, are easily broken 
off, lost or stolen, especially stolen, if of 
brass and used on an out of doors ma- 
chine in the neighborhood of a large 
city. 

The small grease or oil holes some- 
times get plugged so that the lubricant 
will not run into the journal, particularly 
in machines working in dusty locations. 
It is not uncommon, in the case of com- 
pression grease cups, or other forms 
with screw tops, to find the top stuck and 
instead of it unscrewing, the shank un- 
screws out of its tapped hole. The lia- 
bility of this happening is greatly in- 
creased in machinery having much vibra- 
tion and this often results in damage to 
the threads, requiring retapping. 

Failure of oil to flow on cold mornings 
has been an occasional cause of heating 
and cutting of bearings with cup lubri- 
cators and these also often feed too 
much or not enough. Too much lubricant 
is a needless waste and a cause of ex- 
pense; and not enough causes loss of 
power in overcoming excess of friction 
and an increase in the machine repair 
bill, not only for worn bearings but in the 
driving parts, such as belts, chains, 
sprockets, gears, motors, etc., because of 
the increase in the power they have to 
transmit. For instance 10 per cent. more 
friction would mean 10 per cent. more 
belt pull, which would react to increase 
the friction, etc. 

But, the greatest objection to cups on 
most heavy machinery is the amount of 
time and attention needed to keep them 
filled and working properly. Count the 


number to be attended to on some ordi- 
nary machines and you will find that 





Concerning the de- 
tails of making things 
in machine shops, from 
the first sketch to the 
shipping room. 

Aletter good enough 
to print will be paid 
for. The value is in the 
idea—not the length 
of the letter 
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A LuBvicaTING DEVICE 


twenty, thirty and often forty have to be 
filled and adjusted each morning before 
starting work and many a half hour is 
lost in that way. 

I know that small oil wells with 
covers of various kinds, ranging from 
hinged, with or without springs, to 
plain, loose covers; some designed to be 
packed with waste in contact with the 
shaft, others with small oil holes lead- 
ing to it, are used to quite an extent but 





none of these are as efficient, though all 
are nearly as costly as the type shown in 
the illustration. 

This type is distinguished from those 
just mentioned by having a relatively 
large opening for refilling or inspection 
and by having a latge opening leading to 
the shaft, on its no-pressure side prefer- 
ably, and by having a _ spring-hinged 
cover which snaps shut when raised to 
any less than full opening hight. It is 
felt lined so as to be dust proof. But the 
main feature is the wiping of a large 
percentage of the length and circumfer- 
ence of the shaft bearing by oil-soaked 
waste which spreads a thin f.lm of oil 
on it. 

I make no claim to originality of de- 
sign. -It is the standard railway type of 
journal box as modified by builders of 
railway motors to suit their purpose. I 
think that builders of other kinds of 
machinery will find its adoption advan- 
tageous wherever conditions warrant its 
use. 

I have been using oil wells of substan- 
tially these dimensions for several years 
in different patterns, for both steel and 
iron castings, made by different foundries 
and have never heard any complaints of 
their being hard to make nor is there 
any perceptible difference in the price 
per pound of castings as compared to 
other castings of about the same weight. 
In order to have them both easier to 
draw and to make I have made some 
slight modifications in the design used 
hitherto; this rids the design of some 
small fractions of inches and puts the 
13/32-inch hole in the hinge boss cen- 
tral in it and on a line with the top of the 
oil well. 

Consider what it would mean to have 
to attend to the journals of a thirty- or 
forty-car freight train, if each were lu- 
bricated by grease or oil cups, compared 
to the results obtained with the present 
type of journal box. 

Furthermore the car-axle journal is 
conceded to be the most efficiently lu- 
bricated journal in ordinary use, bar 
none, not even the ring-oiling or other 
hhigh-grade type. Its entire length ts 
wiped by .oil-soaked waste which also 
coats it with a film of oil, practically none 
of which is wasted, and it is easy to in- 
spect, clean or renew, while the percent- 
age that give trouble is almost negligible, 
though exposed to clouds of gritty dust, 
freezing cold, rough usage and but scant 
and hurried attention at irregular in- 
tervals. 

The dimensions of the hinge boss etc., 
being standard, as chosen by the Master 
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Car Builders, results in any make of cover 
fitting any other make of journal box, 
though the details of construction or the 
materials used vary widely in different 
makes. 


STANDARD TYPE OF LUBRICATING WELL 
WITH INTERCHANGEABLE COVERS 


The purpose of this paper is not merely 
to urge the adoption of this form of 
waste-packed oil well and cover, by ma- 
chinery builders in general, but to urge 
that, in adopting them some standard be 
adhered to. In offering the accompany- 
ing design I have no ax to grind and if 
any other dimensions will be more popu- 
lar IT am ready to adopt them. There is 
no more reason in slight variations from 
a standard than there would be in vary- 
ing slightly the taps for cups, and the 
advantages of a standard needs no point- 
ing out to readers of the AMERICAN Ma- 
CHINIST. 

To have a standard, all that is needed 
is to retain the dimensions of the hinge 
bess and of the outside of the top of the 
oil well. Vary the inside dimensions to 
get thicker or thinner walls or vary the 
shape of the outside below the top as 
much as you please, and change the 
cover to be thicker or thinner, with or 
without felt, with stronger or weaker 
spring, attached any way you please, and 
we will still retain the standard that will 
make covers interchangeable. 

A machine with this type of oil well 
and cover has a strong talking point that 
appeals to the practical machinery pur- 
chaser. It saves in oil, repairs and labor 
and its convenience will cause the ma- 
chine runner to give a favorable opinion 
of it which is liable to count a good 
deal with some prospective purchaser. 
I think that I am now safe in assuming 
that I have proved all that I set out to 
prove except that it is cheaper in first 
cost. To do that I will consider the cost 
of the 13/32-inch hole in the hinge boss 
as at least offset by the cost of drilling 
and tapping a hole for an ordinary cup. 
Taking the cost of the spring cover at 
35 cents and of a stee! cup at 15 cents, 
we have 20 cents to be saved elsewhere. 

Now core out (not cut out afterward) 
in the first place, the outlet in the bushing 
or lining, whether bronze or babbitt, and 
value either metal at but thirty cents per 
round finished or in place, and the sav- 


ing will not only wipe out the 20- 
cent deposit but will leave a balance 
that will cover the extra metal in the 


journal casting, if any is added, and also 
pay for the slight extra cost of drawings 
and patterns. 

To anyone who is not convinced of the 
correctness of my arguments I would 
recommend an actual test of enough 
bearings to form a fair basis for judg- 
ment. 

The cost will be slight and much may 
be gained. 


Scottdale, Penn. F. D. BUFFUM. 
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Alterations to Patterns 


Many times, in the experience of a pat- 
ternmaker, after having a few castings 
made it is found necessary or advisable 
to make a new pattern instead of alter- 
ing the one in use. Such alterations may 
take the form of “stopping off” certain 
parts or changing a right- into a left-hand 
casting. Whichever it may be, it is pre- 
sumed that the time necessary to make 
the alterations is not sufficient to warrant 
the making of a new pattern. 

It is very seldom that any objection is 
made to this kind of alteration, but to 
alter a pattern or core box at the request 
of the molder is not always palatable to 
the patternmaker, especially if the pat- 
tern has been made after consultation 
with him. 

Most of us are liable to make mistakes 
and consequently where the suggested al- 
teration is obviously an improvement 
there should be no hesitancy in having the 
thing altered. 

It is, however, in the former case where 
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ALTERATIONS TO PATTERNS 


the supposed or real grievance comes in, 
for probably the patternmaker had al- 
ready advocated the new way of doing the 
job but the molder, looking at it from a 
different standpoint, thought it would be 
better made the first way, then when he 
sees the job put together realizes his 
error and would like to have it altered. 
The only satisfaction the patternmaker 
then has is in the retort “I told you so,” 
but such satisfaction does not pay divi- 
dends. 

Another sore point is where the pat- 
ternmaker has made the pattern after 
duly taking everything he knows into con- 
sideration, and we must give him credit 
for knowing a little about molding, and 
has made a good job of it, and may even 
have gone to a little extra trouble on cer- 
tain parts to help the molding, he finds 
that he has committed one serious mis- 
take, viz.; failed to consult the molder, 
and for this reason the latter thinks he 
has been slighted and consequently has 
the pattern altered in some way, even if 
it is to his disadvantage. Happily there 
are not many of this class in authority. 
However, there are many occasions when 
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it is advisable to have patterns and core 
bexes altered. Instances arise where the 
alteration becomes necessary through a 
kind of evolutionary process. The pat- 
tern may have been made in the first in- 
stance in a tentative sort of way and the 
molding done under ordinary conditions, 
but, through a considerable increase in 
the number of castings required, it is 
found advisable to make special arrange- 
ments for molding which can only be car- 
ried out by having the pattern altered to 
suit. Occasionally it may even be profit- 
able to make a new pattern throughout. 
Such a case was to be found in the mak- 
ing of a crown end bearing for-a 10- 
horsepower motor as shown in Figs. 1 and 
2. In the first place the order was for 
one casting only and it was not antici- 
pated that more than two or three others 
would be required, but events turned out 
otherwise. The pattern was made with 
the idea of incurring the least possible ex- 
pense, and in the following manner. A 
core print was built up to the form of the 
inside of the casting with the flange B 
fixed on to it, as shown in Fig. 3; on the 
top of this print A, is fitted the necessary 
webs joining the flange B to the boss C. 
The core for taking out the inside is then 
made by means of a pin board. This 
method being shown in Fig. 4; the center 
core for the shaft is made from a stand- 
ard core-box. 

As already stated, owing to the success 
ef the machine, more castings were re- 
quired, and it was necessary to make them 
cheaply. To do this we had to do away 
with the main core, and to alter the con- 
struction of the pattern so that it would 
not need one. The way this was done is 
shown in Fig. 5. It will be noticed that 
the pattern is made in two parts and 
jointed through AB for convenience of 
molding. Again referring to Fig. 5, it will 
be seen that if a wood pattern is to be 
used the parts marked CC will be very 
weak. These can be strengthened by fit- 
ting knee pieces inside as shown at DD, 
and they can then be used as prints and 
filled up with either green or dry-sand 
cores after the pattern is withdrawn from 
the sand. The cost of making these cores 
is small. Of course, if it is deemed ad- 
visable to have a metal pattern the knee 
pieces can be dispersed with. 

Lancashire, England. W. Potter. 








Turning Small Shafts in a Big 
Lathe without Steady 
Rest 


I had a number of smal! shafts to turn 
up on the ends; they were 3-16-inch in 
diameter and ten inches long of selected 
cold-rolled round steel and were to be 
turned down on the ends to 1-16-inch in 
diameter and 3/16 inch from the ends. 
Now, to center each one on each end true 
with the outside, would take considerable 
time, and to use the common steady rest 
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would necessitate making the ends of the 
steady-rest jaws sharper in order to get 
them on the work. There were two taper 
collets for the lathe as shown, so I made 
bushings for the holes’ to reduce the dia- 
meter to the required size. 

Then I took a piece of round steel and 
bent it to the shape shown, then by 
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DEVICE FOR TURNING SMALL SHAFTS IN 
A Bic LATHE 


holding it in the lathe head and boring 
the hole in the bent end I brought the 
hole in line with the shank. I then sawed 
a piece out, as shown, forming a cap and 
fastened with a screw to take up the play 
if the stock varied any, but sawed the 
piece so that half of the hole would be 
in the supporter for a better bearing. 
By boring it in the lathe, as mentioned, 
when put in the tailstock the hole was 
in line with the spindle. This support 
leaves plenty of room for the tool and 
enabled me to do a very quick and satis- 
factory job. 


Philadelphia, Penn. FrReD HENKE. 








An Electric Drive for an 
Old Planer 


The halftone shows the way in which a 
large planer, capable of taking work 
twelve feet high, was equipped with an 
electric-motor drive, where it had form- 
erly been driven by a line shaft across 
the roof. Its cutting speeds were slow, 
but this was not a matter of importance, 
because the work for which the planer 
was used was very heavy, and conse- 
quently high speed was impracticable. 

The table of the planer was twenty- 
four feet long and weighed 33,000 
pounds. The average cutting speed was 
twenty feet per minute, with thirty feet 
per minute on the return. 

The motor used was a thirty-horse- 
power interpole motor running 600 to 
1200 revolutions per minute and with a 
normal capacity of 115 amperes at 220 
volts. The above-mentioned cutting 
speeds were obtained at about the middle 
of the range of speed of the motor. 

With moderately heavy work and from 
5 to 6 leet length of cut, the working 
stroke at 20 feet per minute required 
3C amperes. The return stroke at 30 feet 
per minute required 90 amperes. 

When planing an engine bed weighing 
135,000 pounds, with from 3 to 4 feet 
length of cut, the working stroke at 14 
feet per minute required 50 to 60 am- 
peres for the heaviest roughing cuts. The 
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return stroke at 21 feet per minute 
started with a momentary rush of 80 
amperes, dropping to 70 amperes during 
the return. Fnishing cuts at the same 
stroke and speed took from 45 to 50 
amperes. 

With the same bed plate, but with 
longer strokes, the amperes for cutting 
were about the same, but on the return 
stroke the current dropped down to 60 
amperes. 

It will thus be seen that the motor was 
sufficiently large for the work, especially 
when a heavy piece was being machined, 
for the shock allowable on the reverse 
kept the speed down to a point much be- 
low the capacity of the motor. For this 
very heavy work the performance of the 
tool would have been better if the cut- 
ting and reverse had been at the same 
speed, as the limit of speed was what the 
machine could stand on the reverse, and 


the cutting stroke might as well have 
been at the same speed. 
As is shown by the illustration, the 


motor was fastened to the top of one 
of the columns of the planer, while a 
countershaft was fastened to the top of 
the other column. The belt was put di- 
rectly above the cross bracing, so as not 
to interfere with the handling of work 
by the cranes. An iron ladder gave ac- 
cess to the motor from the floor, and a 
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The cost of changing this planer to the 
electric drive was $1010.43. 
EDWARD T. CHILD. 
Philadelphia, Penn. 








Transferring Holes on the 
Radial Driller 


The illustration shows my way of 
transferring holes from the inside to the 
outside of arms that were part of a 
casting about 6 feet in diameter. 
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DEVICE FOR TRANSFERRING HOLES ON THE 
RADIAL DRILL 


The outlines of those arms were all 
curves and were parallel. A little 
plain blacksmithing applied to two pieces 
of flat iron, and three rivets, made the 
tool illustrated, which I think almost ex- 
plains itself. 

The casting is put in the right position 
for the hole to be drilled. The tool is 


held, by hand, against the drill spindle 





ELectric DRIVE FOR AN OLD PLANER 


board across the planer beside the belt 
made it easy to inspect and oil the whole 
apparatus. 

This drive has been in operation for 
four years without giving any trouble 
or requiring any particular attention. 


and the spindle moved until the pointer 
meets the center of the laid-out hole on 
the inside. 

The drill spindle holds a sharp-pointed 
lathe center and a slight bump produces 
the prickpunch mark, for the desired hole 
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center, on the outside. Then the hole fs 
laid out and the drill takes the place of 
the lathe center. This tool requires no 
accuracy, except that the pointer has to 
be bent to meet the point of the lathe 
center. 

High Bridge, N. J. 


A Vertical Milling Attach- 
ment 


J. SCHWING. 








We had a large amount of work to do 
that required a vertical miller and as the 
firm was not willing to buy an attach- 
ment, we made one. 

Its construction is shown by the illus- 
tration and is as follows: 
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A VERTICAL MILLING ATTACHMENT 


The main casting D is made to bolt to 
frame of the machine. 

Taper spindle A is made to fit the 
socket in the machine and the vertical 
spindle C is driven from A by a pair of 
bevel gears BB. 

This attachment has been in use for 
several months and has given good serv- 
ice. 

One advantage that it possesses is that 
it can be applied to any machine, having 
a taper socket of standard size by 
drilling and tapping three holes and using 
cap screws to retain it in position. 

Philadelphia, Penn. W. ALTON. 








Attachment for Test Indicator 

Some time since I purchased a test in- 
dicator and by adding the attachments 
shown in the accompanying illustrations I 
have greatly increased its efficiency. 
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It can be used to true up a prick-punch 
mark on a die or tool, by placing the 
point of arbor D into the prick mark and 
the other end on the tail center. Next 
place the contact point of the indicator 
against the arbor as near the work as pos- 
sible and you can tell just how much to 
move the piece. The spring in the end 
keeps an even tension between work and 
center. Next, take the long finger A, 
which fits on the plunger end of indicator 
and with piece B a hole can be trued up 
quite a distance from the face of work. 

We next have piece E which has a No. 
7 Brown & Sharpe taper shank, to be 
used in the miller or grinder. By fasten- 
ing the indicator on this attachment as 
shown in the illustration, we can true up 
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employed in making adjustments on sev- 
eral different parts of a well known add- 
ing machine. These adjustments can 
only be made when the machine is 
completely erected. At A, in Fig. 1, a 
3/16-inch saw cut is milled at an angle, 
to accommodate the hardened tool-steel 
jaw B, which is free to swivel in this 
slot on the hardened 3/16-inch drill- 
rod pin C; this pin is neatly rounded 
on the end and a light drive fit in A. The 
60-degree center formed on the end of D, 
in contact with the radius part of B, op- 
erates the latter. D is made of car- 
bon steel, hardened on the coni- 
cal end only. The bender, Fig. 2, is prac- 
tically on the same principle, although 
embodying two movable jaws B. The 
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Fic. 2. THe ATTACHMENTS IN PLACE 


buttons on jig and fixture work on the 
miller. 

To get the reading of the instrument 
when the graduation is out of range, use a 
small hand or pocket mirror, and I have 
trued buttons as close as 0.0003 inch with 
it. Attachment C is for using the indi- 
cator in connection with a surface gage, 
to transfer measurements from the hight 
gage to buttons and work of a similar 
character. C. BILLINGS. 

New Britain, Conn. 








Two Bending Tools for Small 


Parts 
The illustration shows two bending 
tools similar in design, which are 
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working parts of these jaws are made 
in angular shape, similar to the V’s on a 
lathe, thereby increasing the leverage, 
and also preventing the mutilation of the 
part being adjusted. In the machining 
of Fig. 2, a '4-inch saw cut is milled, at 
right angles with the center line, and 
finished with a ‘%-inch radius milling 
cutter; this shape reinforcing A, which is 
of minor importance. After B has been 
machined on the two opposite sides, it is 
advisable to drill and counterbore it to a 
size that will be a neat fit in the slot 
in A, 


Detroit, Mich. Davip MELVILLE. 
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Two BENDING TOOLS 
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A Splining Tool 


A is the holder drilled to fit the tool B, 
which is of %-inch stock. A is also 
drilled for the split bushing C and tapped 
for the screw bushing D. 

When the bushing D is screwed upon C 
(which is split and tapered on each end) 
it compresses and grips the tool B firmly, 
besides having a bearing at D and E. 


























A SPLINING TOOL 


The chief advantages of this tool are 
these: 
size slot, with only one holder, and they 
can be adjusted in or out according to the 
length of the hole; then there is the rigid- 
ness compared to the forged style which 
is the same length for every length of 
hole. 


Boston, Mass. PEDRO. 











Counterbores 


The illustration shows the dimensions 
of counterbores, which we made success- 
fully and economically for the use of 
our shop. As will be seen they range 
in size from below % inch to 1'%4 inches 
diameter, 24 sizes being included. 

The dimensions marked S_ require 
standard sizes, while those marked B 
are for sizes which will cut holes that 
will allow for finish of bar stock used to 
make bushings for the holes. For ex- 
ample, if bushings are to be made from 1- 
inch bar stock the counterbore marked 
0.980 inch would be used. 


™? «Grind for 
Fin. No. 1 





Cutting Size 
Stamped. 

















\ cs 
1,125~—1.105" 

S4 1.000~- 0.980" 
0.875 — 0.855' 


STANDARD 


You have a separate tool for each . 
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COUNTERBORES 
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For first-class work, the shank, pilot 
and outside are ground, while if less ac- 
curacy is permissible it will be necessary 
only to grind the blades. The narrow, re- 
lieved lands prevent excessive friction 
which is caused by cast-iron dust and 
fine chips. 

The straight flutes, especially for the 
larger sizes, may be objected to by some, 
but when run at proper speeds and well 
lubricated, for hard materials, they were 
found to work very well, and are, of 
course, much easier to make than spiral 
flutes. 

It is rather difficult to sharpen these 
counterbores, as is thé case with all that 
have solid pilots. 

The lengths are the same for all sizes 
for the sake of uniformity. They may 
seem rather short, but are made so to 
save material. The pilot hole should al- 
ways be reamed for good work. 

Buffalo, N. Y. ARTHUR F,. KUNZE. 








Adjustable Thread Tool Gage 


The illustration shows the workings, 
“in connection with a micrometer” of an 
adjustable-thread tool gage for the tool- 
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ADJUSTABLE THREAD TOOL GAGE 


maker. a is a piece of tool steel about 
'g inch thick, which is hardened after 
bringing to the shape shown in the sketch; 
b is also made of tool steel hardened; 
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c shows the sliding arrangement and d 
the locking screw. Great care should be 
exercised in grinding a and b, especially 
the angles for tool to be ground by. 
The shoulder on a, shown at e, serves to 
stop the sharp edge of the angle on a 
from striking the bottom of the angle on b. 

Now let us suppose that the tool, over 
all, is ground to, say one inch, and the 
tool is set for a sharp or V thread, and 
we want to get the flat for an eight- 
thread tap; then since the 


Pitch = and F=}x P 


it will be seen that by moving part a of 
tool backward 0.0156 inch we will have 
the proper flat for our tool to be ground 
to. This same idea may be used for the 
29-degree thread by simply grinding the 
tool to 29 degrees instead of 60 de- 
grees and using the following formula: 


P I 


N’ 
F — 0.3707 x P, 
F, = 0.3707 « P — 0.0052, 
in which 


P Pitch of thread, 

F = Flat at top of thread, 

F, = Flat at bottom of thread. 
Carbondale, Penn. M. CLARK. 








Spacing Collars for Millers 


One of the most common jobs done on 
a miller is to set up two side milling cut- 
ters on an arbor and “straddle mill” the 
work to size. This is an excellent method 
to employ when a number of pieces must 
be machined to exactly the same length 
or width. 

The difficulty with the straddle gang is 
to set the cutters to mill to size after they 
have been ground, and maintain it for a 
great number of pieces, for the cutters 
are bound to wear and leave the work 
large. 

The common way of setting these strad- 
dle gangs is to pack paper washers be- 
tween the arbor collars until the proper 
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Fig 1 
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SPACING COLLARS FOR MILLERS 


size is reached. All who have used paper 
washers in this way know that in nine 
cases out of ten the cutters will cock as 
soon as the arbor nut is tightened, there- 
by making one side of the cutter do all of 
the work besides producing a very poor 
finish. 

The accompanying illustrations show 
some adjustable arbor collars which we 
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have used with very satisfactory results. 
Fig. 1 shows an adjustable pair of col- 
lars the way they are mounted on the 
arbor as well as an end view of one of 
the collars. The pair consists simply of 
two ordinary arbor collars with three 
clearance notches milled in the end, and 
the intervening segments tapered down 
equally, 

Fig. 2 shows a method of making du- 
plicate pairs of collars. A and B are a pair 
which have already been made B having 
a small cutter fastened in one end, this 
cutter being set at right angles to the 
arbor. C is the collar to be tapered off, 
it having already had the three clearance 
notches milled in the end. By fastening 
a lathe dog on collar B so that it can be 
turned by hand and feeding down by 
tightening the arbor nut D, C can be 
tapered off exactly like A and B. After 
a pair of collars have been tapered off 
in this manner they are put together on a 
mandrel and the ends faced off in a lathe. 
This will insure the proper alinement 
of the cutters when in use. 


Collars made in this way are much 
cheaper than the screw and nut type 
which I have seen used, and, for small 
adjustments serve the purpose just as 
well, if not better, as there is no possible 
chance for them to cock over on one side 
and spoil the alinement of the cutters. It 
is a very easy matter for the operator to 
Icosen the arbor nut and give one of the 
collars a slight turn in order to get the re- 
quired size. 


Cincinnati, Ohio. R. W. G. 








Refitting a Loose Pulley 


Next to the friction clutch I think the 
loose pulley is the greatest source of an- 
noyance to the shop superintendent who 
has any regard for the comfort and 
safety of his men. Both of these as or- 
dinarily constructed are a constant men- 
ace to the safety of the workman who 
operates the machine so driven, as they 
are continually sticking, causing the ma- 
chine to start up most unexpectedly and 
very often pinching the operators’ fingers 
if not injuring him more seriously. 

If the superintendent were to express 
his feelings at the time one of these 
pulleys was joyfully spinning on its way 
and at the same time treating everybody 
within a radius of about a mile to the 
most horrible, nerve-racking noise, I think 
“abominable” would be just a little too 
mild a word for him to apply to this par- 
ticular piece of mechanism. Of course 
being a wise one—for he could not have 
attained his present position if he had 
not learned a few things—he does not 
express his feelings but only thinks them. 

The scheme was bad enough when the 
pulley was provided with an oil cup or 
even a plug to close the oil hole, but of 
all the imbeciles the one who puts a hole 
in the pulley hub and thereby provides a 
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more ready means of escape for those 
few little drops of oil that possibly did 
get in—well! to put it mildly “he is the 
limit.” 

There is a certain amount of satisfac- 
tion in overcoming a stubborn and an- 
noying problem and for the benefit of 
some other fellow sufferer I am sending 
the following description of a cheap and 
satisfactory method by which we solved 
this most vexatious problem. 

Usually when we find the pulley worn 
large in the bore we also find that the 
shaft is worn about 1/16 inch smaller 
in diameter where the pulley has been 
running and, if unable to turn the shaft 
end for end in its bearings, it means a 
new shaft and bushing the pulley. With 
the method I am about to describe we do 
not replace with a new shaft but use the 
old one, which very often means a con- 
siderable saving of labor and material, 
for the last machine we repaired in this 
manner was a blower, which had a 
turned shaft forced tightly into the drum 
and which was perfect except where the 
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REFITTING A LOOSE PULLEY 


loose pulley had run on it. The manner 
in which we repaired it was this—we first 
swung the drum and shaft in the lathe 
and turned the worn portion down just 
enough to true it up again as shown in 
Fig. 1 and while still in the lathe we 
drilled a '-inch hole in the end of the 
shaft as deep as shown in the sketch. 
After drilling a small cross hole as shown 
at a, Fig 1, and thoroughly cleaning out 
hole and half-filling same with lamp 
wick, as also shown in sketch, a narrow 
bushing with about a 3/16-inch hole in 
it was forced into end of shaft. The 
shaft was now ready for the bushing, 
which is shown in Fig. 2. It is made of 
cast iron, turned on the outside for a 
running fit in the re-bored pulley hub and 
also bored for a running fit on the turned 
pertion of the shaft, it was next slotted 
with a hack saw on one side, only, as 
shown, and a number of small holes were 
drilled in it to hold the oil; care being 
taken not to drill any opposite the slot as 
it must spring open far enough to allow 
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it to be forced over the end of the shaft 
and into the relieved portion of same 
without breaking. 

The whole arrangement assembled is 
shown at Fig. 3, and it can readily be 
seen what an easy matter it is to keep 
it well oiled. The idea of the split bush- 
ing was suggested by George Cooper and 
the oiling method is my own. We have 
applied this scheme to a number of ma- 
chines and it is working very satisfactor- 
ily—so much so that we think we have 
solved this most vexatious problem. 

E. A. ERMOLD. 

Philadelphia, Penn. 








The Electric Furnace for Steel 
Castings and General 
Foundry Work 


At the present time some of the 
Heroult furnaces are busy on steel cast- 
ings, in fact some are exclusively erected 
for that purpose; for instance, at the 
Fischer Steel Foundry, Schaffhausen, 
Switzerland; Lake & Elliot, Baintree, 
England, and out of 40 others in opera- 
tion most of them are intermittently em- 
ployed for castings, as for instance, at 
Worcester and South Chicago. The steel 
is perfectly sound, of high quality and 
was good and hot when cast. It is so 
dead when poured that it is not neces- 
sary to increase the percentage of silicon 
which is 0.15 and lower. 


A more interesting feature of the elec- 
tric furnace is that it seems to be capable 
of improving the quality of foundry iron 
at very low cost and by a very simple 
operation. 

The main feature of what is called 
strong iron is the low content of sulphur. 
The removal of sulphur is one of the 
easiest and most effective operations that 
can be performed in the electric furnace. 
It consists simply in pouring into the 
furnace a charge of molten pig iron, if 
possible direct from the blast furnace, if 
not, from a cupola or other melting ap- 
paratus, then heating the metal under a 
basic slag which does not have to be 
scraped or removed except when it is 
teemed into a ladle with the metal ready 
for pouring. The contents in carbon, 
silicon, manganese and phosphorus are 
not affected by this operation unless this 
be desired Common bessemer iron 
worth anywhere from $10 to $14 per 
ton can be changed into strong iron, 
charcoal iron, carwheel iron, or so called 
cold-blast charcoal iron for a cost of 
about $1 per ton. 

It seems probable that on account of 
the high grade of material so cheaply 
produced, a large proportion of the iron 
castings of the future will be made of 
this improved quality. This new improved 
product may help to give new life to 
the iron-founding industry.—Proceedings 
American Foundrymen’s Association. 
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Industrial Education 


The article on “Industrial Education,” 


by Lewis H. Haight, at page 460, con- 
tains so many statements that are open to 
criticism that at first glance it would 
seem best to ignore it. On the other 
hand, it has been my experience that 
unless such statements are, immediately 
answered, someone will arise and say 
that we did not dare to answer them. 

Mr. Haight’s contentions, stripped of 
the illustrative details, are: 

1. All schools for industrial education 
should be called “Preparatory Trade In- 
stitutes.” 

2. It is impossible to teach a trade in 
school. 

3. A trade school should be equipped 
with second-hand machinery. 

4. It would drive instructors crazy 
to attempt to produce a marketable prod- 
uct with inexperienced boys on uptodate 
machines. 

5. Trade-school teachers should have 
normal school or college training. 

6. Boys should be given a two years’ 
workout in all departments. (Limited in 
New Bedford to two trades, wood work 
and machine work). 

7. A boy should be inducted into the 
shop by being ordered to loaf around 
and pick up what he can from other boys. 

8. Trade-school activities may well be 
confined to repair of second-hand machin- 
ery. 

Inasmuch as most of these points are 
being looked at in a different light in 
Worcester, I wish to ask the reader’s 
attention to a brief discussion of each. 


NAME OF THE SCHOOLS 


If these schools are trade schools, why 
not say “Trade.” We put it over our 
door and we doubt if it has driven a sin- 
gle boy away that wanted to become a 
mechanic. 

If it is not the purpose of the school 
to teach a trade, then it ought not to call 
itself a trade school. If New Bedford 
wants to have a “Preparatory Trade In- 
stitute,” then that is a very proper name 
for it; but we do not, and we know of a 
number of other schools that do not wish 
to be brought under that category. On 
the well tried principle that what is worth 
doing at all is worth doing well, we be- 
lieve that the public is entitled to see its 
money spent in a good, thorough attempt 
to teach a trade. We find that there is 
one ground on which labormen and man- 
ufacturers can agree, and that is that 
they do not want our shops flooded with 
a lot of half-baked mechanics, who must 
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be assimilated and digested before they 
are fitted to their places in the produc- 
tive world. 

Do not by this understand that we 
think that we can turn out boys who will 
go into any shop and take any man’s 
place at a moment’s notice. We believe 
that we can turn out young men who can 
go into any shop and take their places 
alongside men who have served an ap- 
prenticeship in a dissimilar shop. For 
example; if we send a boy to the loom 
shop, we expect he will make good as 
well as a boy who has served his time 
in a tool shop under the same circum- 
stances. Also if we send our boy to a 
tool shop, we expect that he will do as 
well as any man who might have gone 
there direct from an apprenticeship at 
the loom works. 


IMPOSSIBILITY OF TEACHING A TRADE IN A 
SCHOOL 


A man may also say that it is imposst- 
ble to teach a trade in a shop or in any 
number of shops. It is true that a live 
man will be gaining in knowledge and 
ability until after he has begun to go 
down the grade of physical strength. I 
believe that it is possible to teach a trade 
better in a school than has been done in 
the past in any shop not having a special 
course for apprentices. This is based 
on an experience quite as long and quite 
as varied as Mr. Haight’s. Though I like 
to think of myself as a young man yet, 
I can “point with pride” to machinists 
and foremen in almost every shop in 
Worcester who got their start under me, 
and I believe that I am competent to 
judge of the requirements at least of 
local shops. 

Given a school shop, in a building of 
mill construction, or one even more mod- 
ern, with the best equipment that money 
can buy, with an abundance of work of 
all grades, and instructors who know 
their trade, who are interested and en- 
thusiastic and who are paid something 
over $900 per year to train the boys to 
get out salable product-—and that 
must pass the inspection of outsiders— 
why should not the boy advance more 


rapidly than in a shop where the boss 
regards him as a necessary evil? The 
only possible way in which this argu- 
ment can break down is in the event of 
pupils not staying through the course. 
Even this, while it may affect the result, 
does not affect the argument, for if the 
boys leave the course it will be only be- 
cause some short-sighted manufacturer 
cannot wait for the fruit to ripen before he 
picks it. I have faith enough in our 
local manufacturers to believe that if 
their attention is properly drawn to the 
matter that they will coéperate with us. 


SECOND-HAND MACHINERY 


I regard it as an imposition to set a 
boy at work on a machine that it would 
puzzle an experienced man to make do 
good work. If there is any time when a 
boy needs to be made to work accurately, 
it is the first day he is in the shop. He 
needs the best machinery there is. Not 
the machine with the most gear feeds, 
speeds, automatic stops, etc., but the best 
built machinery, kept up to the mark. We 
believe in using second-hand machinery, 
but not until it has been rebuilt, not just 
patched up to run. The Massachusetts 
law places a temptation in the way of 
various city officials in this direction, for 
these schools are entitled to one-half 
their cost of maintenance from the State, 
but cannot draw any of the cost of equip- 
ment. Therefore, there is the temptation 
to install second-hand machinery just as 
it is bought and then to gradually patch 
it up, charging the repairs to mainte- 
nance and getting so much more State 
aid. This is unfortunate, since the re- 
building of second-hand machinery, in 
distinction from repairing it, is one of the 
best things that boys in the second or 
third vears of this course can do. 

Referring to item 4, so far as I have 
been able to observe, none of our in- 
structors are in any different state of 
sanity now than they were before they 
came here. To be sure we have found 
some of them lacking in some of the 
things which we regarded as essential 
in an instructor, and we have had to part 
with them, but that is not to their dis- 
credit at all, any more than it shows that 
the ink that I am using is of poor qual- 
ity, because my wife refuses to use it 
for milk. 

Given the work necessary in sufficient 
quantity and of proper simplicity, the 
first few months of a boy’s course in the 
machine shop is the easiest part to 
handle. He simply has to be stood up 
in front of the lathe or a shaper or a 
miller and taught to “operate” it on repe- 








34 


tition work. Later in the course, when 
he must learn to set up his machine and 
lay out his work and get out his own 
tools, a lot of real work must be put 
into him, but the question of using new 
machines and new boys is very nearly 
parallel to the question of putting new 
wine into new bottles. In the year and 
more that we have been operating in 
Worcester, using machinery that had 
never been turned over before the boys 
took hold, the total cost of upkeep to 
machine tools caused by day pupils—we 
have a registration of over 140 now—has 
been but $23.36, mostly replacing of 
rocker gears in engine-lathe headstocks. 
The boys take a degree of pride in keep- 
ing this machinery in good condition that 
they never would with old traps. 


TRAINING OF TEACHERS 


In this one instance I would agree with 
Mr. Haight if I knew of men with 10 
years’ shop experience who would drop 
everything and go to the proper training 
school for two years, and if I knew of the 
proper training school. I do not know of 
any such school or college where there 
is the necessary opportunity to practice 
teaching along shop lines, nor where 
there is a master of the art of teaching 
shop work. 

Let us try to classify the require- 
ments of a good shop instructor as fol- 
lows: 

a He must be of good character. 

b He must have a personality that at- 
tracts boys. 

c He must be sufficiently firm to 
maintain absolute control over the boys. 

d He must have a wide range of ex- 
perience and had best be a specialist in 
some line. 

e He must be able to tell what he 
knows in simple, direct language. 

f He must have a well balanced idea 
of the value of time and what constitutes 
training for a trade, so that while he will 
keep boys busy, he will keep them pro- 
gressing toward the goal of a skilled me- 
chanic. 

Given all these qualities, I do not be- 
lieve but that a very small amount of 
training in the small amount of pedagogy 
involved in the work will suffice. As for 
psychology, it is my experience that the 
better grade of machinist about here is 
pretty good in that line without know- 
ing it. 

Of the above, d is desirable in order 
that the instructor should be able to give 
the boy the best of modern practice along 
some one line and yet recognize the de- 
sirability of an all-around training; e is 
most necessary of all and most difficult 
to get. because the really valuable man 
has gotten his experience under condi- 
tions where output has about been his 
idol. To put him into a school where 
the essential thing is the input (into the 
boy) is so radical a change that it takes 
time for him to get the point of view, 
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and I am sorry to say that some never 
get it. 

On the other hand a technical grad- 
uate, no matter how good his shop ex- 
perience may be, has another adjustment 
to make in adapting himself to trade- 
school work, in that he is apt to apply the 
methods by which he was educated with- 
out change, while as a matter of fact 
the problem is so different that methods 
must be changed. 


VARIETY OF TRADES 


If a boy is to spend only eight hours 
a day, half the working days of a 40- 
week year for four years, it gives him 
3200 hours, or only a trifle over one shop 
year of actual practice. We do quite a 
little better than this in Worcester, be- 
cause we give the boy more hours per 
week and more weeks per year, making 
nearly twice as much, but the above 
amount is usual practice. With so little 
time as this, it seems as if it were neces- 
sary for a boy to make his choice and get 
down to brass tacks as soon as possible. 
So far as the boy’s free choice is con- 
cerned, we feel that it is more likely to 
be influenced by what the older boys say 
of various instructors than by any ques- 
tion of his fitness for any trade. His 
father’s choice on the average seems to 
be based mainly on having the boy do 
something different from what he does 
himself. Under these circumstances a 
boy is apt to make a poor choice; but 
his choice is no better if he has a chance 
to play at various trades. For then he ts 
most apt to pick the one that appears to 
be the easiest to follow, regardless of the 
future that it holds out or his own fit- 
ness. 


How TO START THE Boy IN THE SHOP 


We consider that the first important 
thing for a boy to learn is that the shop 
is a place for work, pure and simple. We 
have no objection to the class-room work 
being made rather easy and want it made 
very interesting, so that the pupil may 
feel a degree of relaxation on going from 
the shop to class room, for the sake of 
making him feel the shop atmosphere all 
the more when he goes into the shop. 
We carry this to the extent that we cut 
out in every possible way all the instruc- 
tion that is possible from the shop itself, 
both to lighten the burden of the shop 
instructors and to make the shop time as 
exclusively practice time as possible. To 
that end we have five special periods of 
two hours each, on alternate weeks, during 
which the boys have special instruction 
in shop processes, which is helping great- 
ly to make their time in the shop more 
productive of good to them. 

We believe, as I have stated above, 
that it is best to plunge a boy into the 
middle of things, both to show him that 
the work is interesting and to aid the 
instructor. It is a very mueh simpler 
thing to start a boy off on straight turn- 
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ing between centers or flat milling in the 
vise than it is to teach him to file a scrape 
or even to drill a circle. 


COMMERCIAL PRODUCT 


Why not face this question squarely ? 
Making equipment or repairing old ma- 
chinery, or making things for other city 
departments, ali these things involve com- 
petition with established concerns. If we 
build a lathe for ourselves it means that 
someone else does not build it for us, 
and the employer does not make his 
profit nor the employee get his profit for 
making it. 

On the other hand, if we make a lathe 
and dump if into the sea and buy an- 
other, there has been a waste of public 
money for material bought and for the 
new lathe. Taken all in all, considering 
carefully the rights of (a) wage earners 
affected, (b) employers affected, (c) boys 
affected, the line of justice and least im- 
mediate injury to all concerned seems to 
lie in the direction of making and selling 
whatever best meets the demands of the 
pupil for quality and quantity of work, 
selling it at the market rate to whoever 
wishes it, without exploiting the pupil. If 
to this it were possible under the law to 
add that boys should be allowed and en- 
couraged to work extra time and be paid 
fo1 their work, or be paid for production 
at over a given rate, then I believe that 
we would be close to the ideal. I do not be- 
lieve that the total school output in any 
city or district can ever be of sufficient 
magnitude to have a real influence on 
either wages or profits. All the work 
that we did in the first year in Worcester 
would not have kept the machine shops 
in the city going more than half a day. 
When we have been running for four 
years, it is possible that our yearly out- 
put may equal half a week’s output of 
all the Worcester shops, but even that is 
unlikely. Certainly it will not be so 
great as to interfere seriously with the 
business success of anyone. 


We feel that the rebuilding of second- 
hand machinery is something that ought 
not to come at the beginning of a course, 
but only after the boys have acquired 
a degree of acquaintance with shop pro- 
cesses, so that they can _ intelligently 
handle the job. 


Without going into detail as to the de- 
sirability of having schools to give boys 
an inkling of many trades, it seems to 
me that the important thing is to decide 
that trades shall be taught in trade 
schools. Then see that the schools do do 
it or throw up the job. As for manufac- 
turers not wanting their graduates, it 
will be better to wait until there are some 
graduates and the employers have had 
time to find out what manner of men they 
are. So far as I know, there are no 
graduates of publicly supported “trade” 
schools. There may be some from 
schools that have half heartedly tried to 
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avoid the criticism of both wage earner 
and employer by doing nothing in a 
whole-souled way, but criticism based on 
these schools is not fair to those who 
have taken the bull by the horns. 
E, H. Fisu. 
Worcester, Mass. 








Hobbed Gears 


There is just one point in K. P. Rols- 
ton’s letter at page 694, Volume 33, 
Part 2, that calls for comment. He 
says, referring to my contention of curves 
instead of flats: “The theory will apply to 
worm gearing, as the hob tooth is con- 
stantly in the cut, and the revolving of 
the gear and hob will produce the curve,” 
etc. It is just here that Mr. Rolston 
shows that he has not grasped an es- 
sential. It is this: A fly cutter to pro- 
duce a curve must be traversed across 
the blank. As this does not happen in a 
worm wheel flats are there as certain as 
rent day, and they can be distinctly seen 
and felt on any worm wheel cut with a 
hob that is fed toward the axis. The 
reason for this is, of course, the non-con- 
tinuity of the generating line. 

In those machines that use a taper hob, 
or fly cutter, fed tangentially under the 
wheel, the hob teeth take up an infinite 
number of positions, and thus the flats 
are blended into a correct curve. How is 
it that no one ever complains about the 
“lean” or “skew” on teeth generated by 
this process ? 

In Volume 33, Part 1, page 1119, Mr. 
Grant admits that “under certain ill de- 
fined circumstances, the flats become 
rounded,” and farther on he says, “I 
have not found it possible to obtain the 
highly rounded surface shown.” : 

The ill defined circumstances are Mr. 
Grant’s own, as all I did was to take his 
fly-cutter example shown on page 1148 
and after analyzing it to get the approxi- 
mate relative movement, I plotted it with 
a slightly different angle. When the fly 
cutter is set central, say on a blank for 12 
teeth, there will be little deviation from 
the straight, but set the same fly cutter to 
the right or left a distance slightly under 
one tooth pitch, this being approximately 
the position of the last working tooth on 
a hob when cutting a 12-toothed pinion, 
and it will be found that there is a con- 


siderable difference between the result 
and a straight edge. It could be proved 
mathematically that for the ordinary 


angle of 14% degrees this sweeping ac- 
tion continues for a much longer period 
than is suggested in his article. 

The point I wish to make is this—the 
sweeping action of the cutter is a maxi- 
mum at the point on the gear tooth where 
the normals to the hob teeth are the 
farthest apart. These normals have been 
shown by several contributors, and if we 
ignore the sweeping action of each tooth 
we get a long flat at the top of a tooth 
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in the 12-tooth pinion. Mr. Grant with 
his usual directness goes straight to the 
point when he says: “But the flat is not 
the major objection to the hobbed-tooth 
theory.” No! the greatest objection is, 
there is too much theory in the hob with 
a consequence that there is too much 
noise from its product. 

I was glad to note from John E. 
Sweet’s delightful short article that he too 
had joined the anti-theory brigade, and 
would, if he made gears by hobbing 
“fake” his hob. 

Apropos the “faking” of hobs, some 
four years back, in the department with 
which I am connected, a triple-geared 
headstock was designed specially for the 
high-speed drilling of holes from 3 to 5 
inches in diameter through gun carriage 
axles. In the design 34-inch pitch was 
used for the gears and as all our standard 
hobs are of diametral pitch it was de- 
cided that a 34-inch pitch worm hob with 
cycloidal shaped teeth should be used. 
No special care was taken in the hob- 
bing and, of course, from the shape of 
the hob teeth a bastard tooth form was 
the result. But this is the strange part; 
we have all sorts of gears running but 
none ran as quiet as these. On looking 
at these gears recently no abnormal wear 
can be observed in spite of the heavy 
duty they have been subjected to. 

Based on this experience one fact stood 
out. If we get away from the straight 
sides we can materially strengthen our 
pinion teeth without interfering with the 
working form of them, other than the 
slight easing away of the tips which has 
over and over again been found necessary 
to smooth running. 


THE LIMITING FACTOR 


The editor in Volume 33, Part 2, page 
1221, after commenting on the diversity 
of opinion on hobbed gears, says: 
“Would it not be wise to consider at this 
time the purpose of the hobbed gear and 
endeavor to establish its limitation?” It 
would! If I may venture an opinion, on 
this point, the limit to the hobbed gear at 
present, is the hob. 

On page 1211 Harry H. Asbridge gives 
a suggestion as to how hobs with straight 
sides may be made that will correct the 
(tips) ? of the teeth. This is not new ex- 
cept in its application, because, the 
method described is exactly what many 
firms do with their wormwheels under a 
certain number of teeth, with this dif- 


ference that the gear is made larger 
while the hob is standard. 
This method is mentioned in Mr. 


Grant’s book on gearing (page 62) and 
was also referred to in a recent paper 
by S. H. Rowley read before the Man- 
chester Society of Engineers. The great 
drawback to this method as applied to 
hobbing spur gears is that if it takes 
enough off the pinion it removes an ab- 
normal amount from the larger gears. 
No! this is not the solution although it 
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is a step in the right direction, that is, 
toward a “faked hob.” 
WALTER G. Groocock. 
London, England. 








Corrections for ‘‘Milling Cut- 
ters and Their Efficiency”’ 


Upon referring to the printed report 
of my discussion of Mr. De Leeuw’s 
paper on “Milling Cutters and their Effi- 
ciency,” read at the Pittsburg meeting of 
the American Society of Mechanical En- 
gineers, I note that the description is 
slightly mixed owing to the fact that the 
copy which I gave you had not been cor- 
rected in one or two particulars. 

In Fig. 3, page 1135, the end view 
does not show one of the very essential 
features of this cutter, that is, the re- 
moving of alternate side teeth in addition 
to the beveling of the front face. 

The words, “as shown in Fig. 3,” refer- 
ring to this cutter should be omitted; and 
where it is written, “someone sug- 
gested the cutter shown in Fig. 4,” it 
should read “someone suggested the cut- 
ter shown in Fig. 3.” In both cases, the 
cutters shown in Figs. 4 and 5 are face 
mills referring to an entirely different 
job. 

The diameter of the small circle of this 
milling cutter to which the face of the 
blades are tangent, is ™% inch, and the 
included angle of the blade is 45 degrees, 
the same as Mr. De Leeuw’s cutters. 

In Fig. 4, the view shows the dove- 
tailed key extending entirely across the 
hole. As a matter of fact, this key is in 
two parts, one-half on either side of the 
center hole for the arbor. As shown in 
Fig. 4, the arbor for centering the cutter 
could not be inserted. 

A. F. Murray. 

East Cambridge, Mass. 








Strength of Flywheel Rims 


On page 630, Volume 34, is given 
a useful formula for finding the 
stress in flywheel rims. It should 
be noted, however, that the density 
of metal is a factor in the for- 


mula. I mention this because cast steel 
is frequently used for large flywheels, 
and brass or gunmetal for those in small 
mechanisms. 

Actually the formula reduces to this: 
Stress (in pounds per square inch’ = 
0.001025 D* N?w; 

where 
D = Mean rim diameter in feet; 
N= Revolations per minute of 
wheel; 
w — Weight per cubic inch of metal. 
For cast iron 


w — 0.26; 
cast steel 
w — 0.283. 


I believe concrete flywheels also have 
been tried; for this, w — 0.072, about 
Manchester, England. FERNO. 
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Writing for Publications 


On page 887, Volume 34, Mr. Plodman 
says, “to a busy man getting a good sal- 
ary for his time, it is a money loss to put 
time into writing an ordinary magazine 
article.” 

I do not agree with this statement for 
I have had the pleasure of contributing 
to various technical publications for some 
years, and I have found in every case 
that if the article is of general value to 
their readers, and if properly written and 
accompanied by the necessary drawings, 
it is a decidedly good investment of time 
both from a financial view point and also 
on account of the mental benefit to me. 

The ability which will enable one to be 
a regular contributor of technical in- 
formation to a publication like the AMER- 
ICAN MACHINIST is in itself a _ strong 
recommendation and of material value to 
the possessor, and will be viewed with 
favor by any employer. Of course, the 
character of the articles, and the way 
they are presented are of vital import- 
ance. 


Detroit, Mich. ARON LAWRENCE. 








What Is a ‘‘Machine Tool’’ 
Builder? 


After reading the editorial, “Is Ma- 
chine Tool the Proper Term,” on page 
897, Volume 34, the question naturally 
arises, who has the best or prior right to 
the application of the compound noun 
“machine tool;” those who invent, design 
and produce machine tools, or those who 
would use the words merely as a figure 
of speech to describe some action or 
combination of flesh, blood and thought ? 

A milling cutter is not a machine tool, 
but is a milling tool; because it is an 
appliance which is applied to the accom- 
plishment of milling operations, but sub- 
ordinate to the more extensive and im- 
pertant miller. A miller is a machine tool 
because it is a combination of mechan- 
ism, or construction for utilizing and ap- 
plying power to minor tools in the per- 
formance of actual work. 

The “Standard Dictionary” and the U.S. 
Patent Office would say that, any com- 
bination of inanimate mechanism for 
utilizing or applying power to minor tools 
in performing actual work, is a machine 
tool; thus it would be logical and correct 
to say that, “a suitable frame or sup- 
port, surmounted by a vertical spindle 
adapted to hold and drive a cutting or 
forming tool, and provided with means 
for utilizing and applying power thereto, 
in combination with work-holding means 
consisting of, etc.,” is a machine tool; al- 
though it might apply to either a ver- 
tical driller, or miller, or a rotary riveter 
in the metal-working class; a mortiser, or 
a post driller in the wood-working class; 
or a profiler in the marble-working class; 
ete. 
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The machine-tool builders of any of 
the above classes should be equally in- 
terested in the columns of the AMERICAN 
MACHINIST, or in the advantages of mem- 
bership in the Machine Tool Builders 
Association; and the inventor, designer 
and builder of a band saw for wood, 
may find it not only practicable, but 
profitable, to produce an equivalent for 
metal, provided, of course, he has had 
“‘machine-tool” experience, and not mere- 
ly “metal-working machine” experience. 

On page 895, Volume 34, Mr. Hildreth 
says that “machine tool” is a misnomer, 
and suggests “‘tool machine” as a substi- 
tute. Inasmuch as eitner term is but a 
general expression, they must be fol- 
lowed by the query, what kind? It may 
be desirable to drop the word too entirely 
when referring to a machine. 

Why attempt to differentiate metal- 
working machinery from meat-cutting, 
bread-slicing, coffee-grinding, hay-cut- 
ting and other machinery, by adding the 
word tool > 


Boston, Mass. Wan. E. CHOATE. 








In the shop the best sort of praise for 
a lathe or planer is expressed by call- 
ing it a good tool. A good lathe might be 
a poor tool, however, for some purposes. 

An advertiser in the AMERICAN Ma- 
CHINIST said: “For power, rigidity and 
efficiency our boring, facing and tapping 
machine is the tool.” If tool is trans- 
lated into German by werkzeug, then 
tool means more than a piece of steel 
providing the cutting edge. The German 
calls a lathe tool a turning steel. A drill 
may be driven by a brace or by a driller. 
Both the brace and the driller may be 
hand driven, but they serve the same 
purpose and are both tools. The differ- 
ence between the two is, the driller by 
the number and complication of its parts 
tises to the dignity of being a machine 
and having the qualifications of being 
both a machine and a tool becomes a 
machine tool. I would define the mean- 
ing of tool always as a means to an end, 
and a shop tool as the mechanical means 
to a mechanical end. 

The word werkzeug by its construction 
means a make-up or rigging to work 
with. When applied to small tools it 
means the aggregate. The hammer or 
the punch is simply a piece. Supposing 
a lathe or a planer is a tool, and suppose 
this tool is used to machine castings 
and forgings, why not call it a machine 
tool ? 


High Bridge, N. Y. J. SCHURING. 








Bronze versus Bronze and 
Cast Iron Boxes 


The Queen City Machine Tool Com- 
pany asks me to comment on their article 
about their way of making the bearings 
of their shapers. It seems to me that 
their way of securing perfect alinement 
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cannot be questioned. Whether their 
method of securing perfect lubrication 
is better than the grooved shaft experi- 
ence, under absolutely like conditions, 
(which is hardly possible), I could not tell 
as both the Steptoe and Queen City re- 
port absolute satisfaction after a number 
of years’ experience. It leaves the ques- 
tion to be determined by a longer ex- 
perience in a larger number of cases. 


Of course, every one with nothing but 
judgment to guide them would say that a 
hardened and ground shaft was superior 
to a soft one, but from our experience 
with hardened and ground crosshead pins 
in babbitt boxes compared to cast-iron 
ones, I am sure that the hardened and 
ground journal has no merit except as a 
selling point; as a bearing in a babbitt 
box it is a dead failure. Mr. LeBlond has 
demonstrated by experiments and exper- 
ience that a cast-iron box is the best of 
all. My own belief is that oiling 
through the center of the shafts is 
the best of all ways to get the oil to the 
jcurnal and with the exercise of some 
gumption, oil can be made to reach any 
number of separate gears or pulleys on 
the same shaft. 

This method of managing the oil is 
what we have always used in the main 
bearings of the Straight Line Engine and 
the same as I gave when describing the 
device in Engineering in 1868. 

About the taper gib—I never ran 
across the experience that the thin end 
of a taper gib wore the most. I can 
understand why one end of a gib should 
wear faster than the other, but why only 
the thin end, unless it so happens? 


A long slide such as a shaper ram in 
a short guide, or a short slide as the head 
on the cross rail of a planer are dead 
sure to wear more at one point than at 
another, and it’s sure to do this on the 
gib the same as it would on any other 
member. If the thin end of the gib is on 
the right end to receive the wear, it’s sure 
to be the thin end that wears, but if the 
thick end is exposed to the wear, why 
should the thin end wear? However, 
why do the machine-tool builders per- 
sist in furnishing machines that have 
unequal wearing surfaces? Of course, no 
planer can have two heads six feet wide 
on a six-foot cross rail, but where the 
rail wears the least, causing the heads to 
be locse at one point and tight at another, 
the bearing surfaces can be cut away in 
such a manner as to make the wear more 
nearly, if not absolutely uniform. If this 
were done I question if the taper gib 
would have any excuse for wearing most 
at the thin end; in fact when we have 
equalized the wear, surprising as it may 
seem, there is hardly any use for the gib 
at all. In fact it is the undisputable 
evidence that “the thing that does not 
tend to wear out of true doesn’t wear 
much.” 


Syracuse, N. Y. JOHN E. Sweet. 
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Do Rest Periods Pay? 


While we smile indulgently at the Eu- 
ropean notion of afternoon tea in offices, 
as well as in the homes, it is just possible 
that we may some of these days learn 
a lesson in this line from our friends 
across the water. Physicians and others 
who have studied the problem of using 
human energy to the best advantage are 
coming to believe that a period of relaxa- 
tion during the working periods, even 
without the tea and crackers, may after 
all be a real economy and a means of 
securing more work with less fatigue 
on the part of the workers. 

There are a number of large offices 
where a short period of rest is taken both 
morning and afternoon, with an increase 
in the quality and quantity of work, and 
it is quite possible that a similar re- 
sult might be secured in the shop. 

We can learn much from careful stud- 
ies of the effect of steady or intermittent 
action of muscles, just as in the case of 
Mr. Taylor’s study of the pig-iron hand- 
ler, and periods of enforced rest may 
prove a direct gain to ali concerned. 

While there is no likelihood of pink teas 
in the foundry for several weeks to come, 
it may be well to carefully consider 
whether two rest periods, of perhaps 10 
minutes each during the day, might not 
secure the same output with greater ac- 
curacy of the product and leave the men 
in better condition than before. 

But let us realize that it is a purely 
economic question and not attempt to 
brand it as welfare work with even a 
tinge of philanthropy about it. Let us re- 
member that unless changes of this kind 
benefit both parties involved, they are 
not likely to be of much value or of long 
duration. 








Navy Yard Reform 


Many years ago Herbert Spencer, writ- 
ing of the British dock yards said: “Walk 
through a manufactory and you see 
that the stern alternatives, carefulness 
or ruin, dictate the saving of every 
penny; visit one of the national dock 
yards and the comments you make on 
any glaring wastefulness are carelessly 
met by the slang phrase—‘Nunky pays.’ ” 

This description applies today with 
equal force to the navy yards of the 
United States. A visit by a competent 
engineer or manager to one of these 
yards will cause him to hang his head in 
shame—shame that the Government 
which he calls his own allows such waste 
of the people’s money. Shame that the 
engineering profession of which he is 


proud should not be recognized, in that, 
those in authority by their actions pro- 
claim that management and engineering 
are not live professions, but can be taken 
up as a side issue by officers of the navy 
when not occupied with their duties 
aboard ship. 

Another of Spencer’s truths is also ap- 
plicable. It is: “Gray hair or a title is 
a far better guarantee of naval promo- 
tion than genius is. Nay, indeed, the 
man of capacity often finds that in gov- 
ernment offices superiority is a hindrance 
-—that his chiefs hate to be pestered with 
his proposed improvements and are ot- 
fended by his implied criticisms. Not 
only, therefore, is legislative machinery 
complex, but it is made of inferior ma- 
terial.” 

Inour-own country we find officers placed, 
because of their rank, in positions of 
great responsibility, and in trying to per- 
form their duties, they attempt to direct 
industrial operations for which they have 
neither ability nor training. On the other 
hand, we find officers with ability and ex- 
perience in handling industrial work 
either put aside or given subordinate du- 
ties. This is no doubt due to what has 
been called “the villany of government” 
—a situation “where there is no direct 
connection between the profit obtained 
and the work performed; where birth, 


age, rank, backstairs intrigue, or syc- 
ophancy determines selections rather 
than merit.” 

The gross inefficiency of the navy 
yards is now attracting attention. Engi- 
neers, managers and even the general 
public are learning of the millions of 


dollars that are wasted. There is also a 
realization that as the navy grows larger 
these wastes will also grow, and that 
soon they will become a serious drain on 
the country. There is a demand among 
men of the engineering profession and in 
manufacturing pursuits that these condi- 
tions should be remedied, and that the 
administraion of navy yards should be 
made efficient. Unless this demand is 
heeded there is little doubt that the peo- 
ple, through Congress, will demand an 
accounting and a remedy. 

There are signs that the demands for 
reform will be heeded; even now the 
Navy Department is making preliminary 
preparations to take action towards im- 
provements. The employment by the 
Secretary of the Navy of a commission 
of civilian experts, consisting of Messrs. 
Gantt, Emerson and Day to investigate 
the navy yards, and prepare for the sec- 
retary a scheme of organization, and out- 


line the improvement that should be 
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made, is an excellent step for which Mr. 
Meyer should be commended. 

This commission has a most important 
duty. Its members should meet the issue 
squarely and courageously, and report to 
the secretary the conditions as they act- 
ually exist. They should outline to him 
an organization and scheme of manage- 
ment which will make the navy yards 
efficient industrial establishments. We 
have no doubt that the commission will 
perform its duties well, but we fear that 
many of the recommendations which the 
members desire to make will be in oppo- 
sition to some of the views on manage- 
ment expressed by the secretary and his 
aides, and will also be opposed to the 
wishes of naval officers. It is hoped that 
these conditions will not influence the 
members of the commission to leave 
truths untold which the secretary, Con- 
gress and the country should know. The 
engineering profession through this com- 
mission has one of its very few oppor- 
tunities to do a great public service, as 
well as a service to the navy, and the 
utmost should be made of this opportun- 
ity. 

The AMERICAN MACHINIST does not 
wish to engage in destructive criticism, 
but on the contrary has an earnest desire 
to assist in improving the administration 
of the vards, considering this a patriotic 
duty, as well as a duty to the engineering 
profession and the machine-building in- 
dustry. 
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and distribution. There is often more 
light than is necessary, but it is so lo- 
cated as to dazzle the eye or throw a 
glare in certain spots, leaving others in a 
dark shadow, both conditions being un- 
necessary with proper attention to distri- 
bution. 

We have become so accustomed to get- 
ting along with insufficient or improperly 
distributed light that we hardly realize 
what it means in the way of delaying 
production and increasing the number of 
accidents during the winter months. But, 
when we look into the matter fully, it 
will be seen that the extra cost both for 
equipment and current, bear a compara- 
tively small proportion to the increased 
output both in quantity and quality, which 
can be secured by proper lighting. Shops 
can be so lighted that we may see as well 
by artificial light as by daylight, and 
when we get this idea firmly fixed in our 
mind; we will not be content with any- 
thing else. For, unless we can see all 
the fine points of our work by artificial 
light and can work by it as long as neces- 
sary without straining the eyes more than 
by daylight, we are not providing the best 
condition for ourselves or our employ- 
ees or our product. 

And while it may not be easy to show 
the increased output in dollars and cents, 
it must be evident that such a difference 
exists and there can be no question as to 
its effect on the work and the men em- 
ployed 








How Well Can We See the 
Work 


During the long summer days is the 
time to think about and prepare for the 
lighting of the shops, drawing room and 
office during the coming winter. And it 
is safe to say that the lighting question 
deserves much more careful attention 
than it usually receives. 

But even when we do consider it, we 
are all too apt to think only of candle power 
and the kind of lamps, when the main 
question is, how well can you see? 

When it comes to the tool and drafting 
rooms there are a few pertinent questions 
which we may well ask ourselves. Can 
we see to read the finest divisions of a 
scale that we have occasion to use, at 
every point in the room where we need 
to use it, or is it necessary to go directly 
under a lamp in order to do so? 

'Can we see to read blueprints or 
sketches clearly, so as to avoid the dan- 
ger of making mistakes in lines or di- 
mensions, or can we clearly see all scrib- 
er marks on bright metal surfaces, such 
as laying out dies? Unless we can do 
this we must either waste time in going 
to a bright spot in the room, or run the 
risk of making mistakes, which will cost 
many times more than the extra light 
required to prevent it. 

It is not, however, a question of the 
quantity of light as much as its quality 


New PUuBLICATION 


STEAM TuRBINES. By Joseph Wickham 
Roe, M. E. Published by McGraw- 
Hill Book Company, New York, 
1911. Cloth; 143 pages; illustrated. 
Price, $2. 

The author, who is assistant professor 
of mechanical engineering at the Shef- 
field Scientific School, Yale University, 
has produced an excellent little work 
adapted to the needs of the engineer who 
wishes to inform himself on the princi- 
ples and general design of turbines as 
well as for a textbook for a short course 
upon the subject. He who has wondered 
what all the velocity diagrams and veloc- 
ity-pressure schemes so often published 
in connection with turbine discussions 
mean will find them explained here in 
all simplicity, requiring the possession 
of only a little elementary trigonometry 
for their comprehension. Each division 
of the subject is followed by a list of 
practical examples, the solution of which 
requires the application of the principles 
which have been explained and the use 
of the formulas deduced, and a list of 
references to other works for those who 
wish to pursue the phase of the sub- 
ject further. 

The first chapter is devoted to the ex- 
planation of the energy in a jet. 
The second chapter deals with the 
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utilization of the kinetic energy in steam 
and shows by means of the velocity dia- 
gram how this energy is absorbed by the 
wheel. The method of finding the tra- 
jectory of the steam is also explained. 
About 30 pages are then devoted te “Cal- 
culations of Turbine Blading.” 

Under the title of “Mechanical Prob- 
lems,” the author takes up centrifugal 
Strains, but says little or nothing of 
critical speeds and balancing. Bearings 
and governing are treated in this section. 

Chapter V is hardly a “Comparison of 
Types,” but a description of the Curtis 
vertical, Terry, Kerr, Rateau, Zoelly and 
Allis-Chalmers machines, and of the 
Rateau regenerator and mixed-flow tur- 
bine. 

The effect. of superheat and vacuum, 
but not of pressure, is considered in the 
next chapter, which contains also a de- 
scription of the Parsons augmentor. The 
concluding chapter deals with “The Posi- 
tion and Field of the Steam Turbine.” 








PERSONALS 


E. Burton Smith, who has been con- 
nected with the Newark plant of the Gen- 
eral Electric Company, has been ap- 
pointed superintendent of the Toledo 
lamp works of the same company. 


H, J. Freyn, until recently assistant 
engineer of construction of the Illinois 
Steel Company, South Chicago, IIl., has 
become consulting engineer in the gas- 
engine department of the Allis-Chalmers 
Company, West Allis, Wis. 


Frederick Bucher, formerly general 
small-tool supervisor of the American 
Locomotive Company, has accepted a po- 
sition as demonstrator for the mineral 
lard-oil department of the Union Petrol- 
eum Company, Philadelphia, Penn. 


Frank G. Payson, for the past six years 
traveling mechanical expert for the Niles- 
Bement-Pond Company, New York City, 
has accepted a position as western rep- 
resentative for the Union Petroleum 
Company, Philadelphia, Penn., with head- 
quarters at Chicago, III. 


Frank W. Hall has been appointed 
manager of hoist sales of the Sprague 
Electric Works, with headquarters in 
New York. Mr. Hall was formerly man- 
ager of the Philadelphia office of the 
same company, where he will be suc- 
ceeded by James A. Clifford, formerly 
manager of the Baltimore office. 








OBITUARY 

W. L. DeLa Fontaine, vice-president 
of the Chicago Motor Company, was in- 
stantly killed in an automobile accident 
near Elkhart, Ind. 

E. R. Evinger, superintendent of the 
Miami Valley Machine Tool Company, 
Dayton, Ohio, died on June 19, after an 
illness of about six months. Mr. Evinger 
was 37 years old. 
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Pipe and Channel Duplex 
Driller 


The accompanying halftone shows a 
small driller built on the duplex prin- 
ciple, now being developed by the Moline 
Tool Company, Moline, III. 

The spindles are hollow and provided 
with chucks for holding straight-fluted 
drills. Inside of the spindle is a threaded 
rod to prevent the drill from forcing back 
and to set it out any distance required 
to pierce the wall of the pipe or the 
side of the channel. The tables are ver- 
tically adjustable to suit different hights 
of jigs, the only jig required being fix- 
ture for holding the piece to be drilled 
in place and a notched or drilled bar for 
spacing the holes; no drill bushings or 
guides are required. 

The spindles run in bronze bushings, 
are provided with ball-thrust bearings 




















PIPE AND CHANNEL DRILLER 


and are driven by steel spur gearing. This 
machine will take drills up to about %& 
inch, and its design is such as to permit 
the operation of high-speed drills to their 
capacity. It can be used in pipe up to 
3 inches in diameter. 

Rapid production is effecte? by the fact 
that the drills operate simultaneously 
from both sides and it will be appreciated 
that the design also tends to eliminate 
drill breakage. Another feature of this 
type of machine is that due to the fact 
that all of the drilling is done from the 
outside, the burs are all on the inside 
where they require no alteration, 








New or improved 
machines,tools or 
shop appliances will 
be briefly illustrated 
and described here. 

A more full and detail- 
ed description will be 
given —if it can appear 
here first. 

ALL descriptions appear 
in ALL editions of- 
the paper—American, 
Weekly English and 
Weekly German 


































Cleaning Waste and Saving 
Oil 


The arrangement shown by the accom- 
panying figure has been suggested by the 
Oakley Chemical Company, New York, 
in connection with its sale of “Oakite,” 
a compound of salts useful in cleaning 
waste and saving oil. 

The barrel shown is filled half full, with 
water, 25 gallons, with 2 pounds of Oak- 


| eI 








NJ 
ray | | 


% 








} 


CLEANING WASTE AND SAVING OIL 

ite, and with about 20 pounds of dirty, 
oily waste or rags. These are soaked 15 
minutes in the water made tepid by 
means of the steam pipe passing into the 
barrel, and under the screen shown at the 
bottom. Then the water is brought to 
about 180 degrees Fahrenheit, and per- 
mitted to remain at that temperature for 










about 20 minutes. In the meantime, the 
waste is stirred vigorously so that the oil 
freed by Oakite will rise to the surface. 
As the oil accumulates on the surface, 
enough water is added to raise the level 
of the oil to the spout, so that the oil will 
run off. When the surface is free from 
oil, the waste is taken out and dropped 
into a rinsing tub containing 2 pound of 
Oakite to 10 gallons of clean water. An 
ordinary clothes wringer facilitates the 
drying. 

Waste, cloth, or rags, smeared with 
grease, oil, paint, etc., can be cleaned in 
this manner, and used repeatedly. 








Universal Tool and Cutter 


Grinder 
The accompanying illustration shows 
the latest design of universal tool and 
cutter grinder and plain cutter and ream- 


er grinder, brought out by the Miami 
Valley Machine Tool Company, Dayton, 
Ohio. 

The square pedestal with tool shelf 


affords convenient shelf room, on which 














UNIVERSAL Toot AND Cutter GRINDER 


to lay work, and the cupboard furnishes 
ample space for the storage of all attach- 
ments of machines as well as supplying 
additional weight. 

The general design and operation of 
the machine is similar to the builder's 
regular line, which has been previously 
shown in these columns. 
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Inserted Tooth Saw Blade 


The accompanying halftone shows an 
inserted-tooth saw blade for cutting 
bars, forgings, steel castings, rails, frogs 
and switches, recently placed on the mar- 
ket by the Hunter Saw and Machine 
Company, Pittsburg, Penn. 

The body of blade is made of vanad- 
ium alloy tool steel, while the teeth are 
made of high-speed steel, and both hard- 
ened and treated. 

















INSERTED-TOOTH SAW BLADE 


The teeth are secured by interchange- 
able tool-steel wedges, lowered to brass 
adjusting screw, so as to have each tooth 
exactly the same hight. It has a large 
number of teeth, which is advantageous 
in cutting some of the smaller sections. 

This blade has been thoroughly tested 
on 0.61 carbon-steel splice bars, making 
1275 cuts in 65'% hours, at a lateral feed 
of 9/16 inch per minute, bars being piled 
four high, at the end of which test the 
teeth were in excellent condition, and 
were as rigid as when first placed on 
machine. 








Compression Grip Socket 


The illustration herewith shows the de- 
tailed construction of a grip socket for 
taper-shanked drills, reamers, etc. 

Taper-shank tools, the tangs of which 
have been broken, are firmly held and 
driven by this socket. The socket is made 











Morse Taper 
No.1 Morse Taper 
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COMPRESSION GRIP SOCKET 
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of steel and the coiled steel grip is tem-machine, the shaft diameter 


pered and ground to correct taper inside 
and out. As will be readily seen, the 
socket works on the principle of the coil 
clutch. 

It is made by McFarlane & Little, 15 
N. Seventh street, Philadelphia, Penn. 








Quick Acting Drill Holders 


The first drill shown in the accompany- 
ing halftone has a floating center and 
will hold drills from % to %4 inch diam- 
eter with straight or taper shanks. The 
construction is readily seen from the il- 
lustration. The gib is powerful, while the 
shanks are protected from holding marks. 

The second holder is shown holding a 
drill with taper shank. It is provided 
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of which 
cannot be increased by shoulders. 

Fig. 1 shows the method applied to a 
radial bearing of standard Hess-Bright 
type. 

In Fig. 2, the split bush is shown in a 
form adapted to a thrust bearing. 

Fig. 3 shows a mounting for both rad- 
ial and thrust bearings. The bush is split 
and both races are lightly pressed home. 

In Figs. 2 and 3, a constant end thrust 
is assumed; if the shaft backed away 
from the thrust bearing, the ball-seated 
thrust washer would drop, and would be 
damaged by shock and unequal contact 
when the thrust was resumed. If, from 
the nature of the work, the thrust is in- 
termittent, the shaft must be held against 
the thrust bearing by definite mechanical 
means. 

In all cases where a ball-thrust bear- 
ing is used on a horizontal shaft, it is es- 
sential that the alinement of the shaft 
be positively maintained. If the shaft 
is supported by plain radial bearings, the 
wear of these bearings will allow the 
shaft to settle till it is out of center with 
the thrust bearing. This will result in 
the destruction of the latter. Where the 
shaft is not otherwise supported in the 
neighborhood of the thrust bearing, the 
construction shown in Fig. 3 should be 
used, as this insures the shaft’s remain- 
ing concentric with the thrust bearing. 











QUICK-ACTING DRILL HOLDERS 


with swiveling tongue dog as well as a 
floating center. 

These holders are manufactured by the 
Krieger Tool and Manufacturing Com- 
pany, Grand Rapids, III. 








Mounting Ball Bearings on 
Shafts without Shoulders 


Occasionally, the need arises to alter 
an existing machine to apply ball bear- 
ings in place of plain bearings formerly 
used. A very simple and effective way 
to do this is shown in the accompanying 
drawings. It originates with the Hess- 
Bright Manufacturing Company, and was 
devised for use in connection with the 
“H B” and “D W F” bearings. The same 
arrangement is applicable also to any 








End View of 
Split Bush, 





Fic. 1. MOUNTING FOR RADIAL Fic. 2. 


BEARING 





THRUST BEARING 


Soldering Cast Iron 


Cast iron can readily be soft soldered 
if the following instructions are followed. 
Make an amalgam of tin filings and mer- 
cury. What is not used at once can be 
kept in a wide-mouthed glass bottle for 
future jobs. 

The joint is first cleaned thoroughly, 
then a clean rag is dampened with com- 
mercial muriatic acid and some of the 
tin mercury amalgam is rubbed well into 
the cleaned joint. Soldering is then pro- 
ceeded with in the usual way, using Yeag- 
er’s soldering salts as a flux. 








A German correspondent writes: “Un- 
der the new patent law American build- 
ers have nothing to fear and for the next 
two years, which promise to be fat ones, 
there will be a good market for machines 
of first-class reputations. 
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MOUNTING FOR Fic. 3. MOUNTING FOR 
COMBINATION BEARING 
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Increasing Shop Capacities 





























partment, not rumors | 
or Gossip — facts 








Crane. 
The plant of the Elizabeth Street 
and Elizabeth 


Foundry 


streets, 


_ oS > me ema 2 OO eee ee - 
—— News items for the A two-story garage will be built for L. 
METAL WorKING | d rt Willard Mulford, at Nineteenth and Norris 
- sales epa ment streets, Philadelphia, Penn., to cost $10,000 
NEW ENGLAND h , 1 ; ; " | 000, 
— Sperlich & Uhlig, achinists, Piquette 
Portland, Me., will extend its sewer sys- wanes rete incase | hn sen ‘ a = it ; + gg i Ph gree 
t e, ee et) ° P\ *Li., t > ove i 
“> N. F ill build a publi irage ment will be needed. 1 | larger quarters and are to add new equip- 
ugene N. Foss w yuild « lic ge . 4 . | 
on Beacon Street, Boston, Mass. Authentic news 1” 1 me oe ' 
~~ > The M« tai jarage, Verona, N. J. ag 
Alonzo Newton will build a garage on — solicited for this de- " b henge. a aod wich Penney ood r 
ee corporate aol, “Apiti y 
a Ca, Ses Sas. Chas. I. Manning, J. E. Mullins, Wm. W, 
The Fort Hill Bronze Company, Everett, 
Mass., will enlarge its plant. 
The Bridgton Machine and Lumber Com- 


pany, of Bridgton, Me., will build an addition 
to its machine shop. 

Conn., 
will 


Company, Norwich, 
radiators, 
plant. 


McCrum-Howell 
manufacturing heaters, 
build an addition to its 


etc., 


The shop, foundry and power plant of the 


new Wentworth Institute, Boston, Mass., are 
nearing completion. New equipment is to be 
installed. 

toston & Albany Railroad has taken out 


permit to erect building in Worcester, Mass., 
to be used as shops and steam-heating plant 


for new station recently completed. 
The McNab Company, Bridgeport, Conn., 
has been incorporated to manufacture and 


deal in machinery, ete. Capital, $50,000. 


Incorporators, H. A. Bishop, Norman Leeds, 
ete. 

The Parker Transmission and Appliance 
Company, Springfield, Mass., has increased 


$1,000,000. A 
larger factory will be erected in the near 
future, probably at Detroit, Mich., location 
as yet not being definitely decided. 


The Manville 


its capital from $250,000 to 


Company, 
wire-form- 


Brothers Machine 
Waterbury, Conn., manufacturing 
ing machines, has been purchased by 
Rowbottom, of the Rowbottom Machine Com- 
pany. It is expected that a plant will be 
built in addition to the Rowbottom factory 
to accommodate it. 


MIDDLE STATES 
waterworks 
Ohio. 


Geo. 


A new municipal system will 


be built at Oak Harbor, 
Dr. William C. 
built at Merion, 


Hollopeter is having a 
Penn. 


garage 


The city of Detroit is contemplating the 
erection of a municipal garage. 

The Grabowsky Power Wagon Company, 
Chicago, Ill, will enlarge its plant 

The Star Stoneware Company, Crooksville, 
Ohio, will build an addition to its plant. 


The Ohio Valley Brass and Iron Company, 
Mingo Junction, Ohio, will build a new plant, 


L. W. HobDle, of build 
ing a new garage and will need machine tools. 


Hampton, lIa., is 


The Ross Motor Company, ef Superior, 
Wis., will build an addition to cost $20,000. 

The Union Fork and Hoe Company, Co 
lumbus, Ohio, is building an addition to its 
plant. 

The Western Brass Manvfacturing Com- 
pany, of Chicago, IIL, is erecting a new 
foundry. 

The Delaware (Ohio) Light, Heat and 
Power Company will make improvements to 
its plant. 

The Denver City Tramway Company, of 
Denver, Colo., will erect a machine shop 
and garage. 

The Vulean Iron Works, Wilkes-Barre, 


























sc J en 1) | 
Penn., has filed plans for its new four-story 
pattern shop. 

The Borgerding Motor Car Company, of 
New Albany, Ky., will erect a garage and 
machine shop. 

The garage of C. Schroeder, ‘of 2545 
Carlisle street, Vhiladelphia, Penn., was de 
stroyed by tire. 

The Kopmeier Motor Car Company, of Mil- 


waukee, Wis., build a $50,000 ad- 


dition to its 


expect to 
garage. 


The Guerber Engineering Company, South 
Bethlehem, Penn., is building a new addition 
to its machine shop 

The Strong Steel Foundry Company, Buf- 
falo, N. Y., has secured site on which a new 
plant will be erected. 

The Ajax Forge Company, 2503 Blue Is- 
land Avenue, Chicago, Ill., has let contract 
for a two-story addition. 

The Cross Gear and Engine Company, of 
Detroit, Mich., is planning to increase its 
manufacturing operations. 


Engine 
Elm- 


The Augustine Automobile Rotary 
Company will build a factory at 1862 
wood avenue, Buffalo, N. Y. 

The Felt & Tarrant Company, Chicago, IIL, 
manufacturing calculating will 
three-story addition. 


machines, 
erect a 


The C. & D. Railroad has secured land at 


Boston, Ind., near Richmond, for the erection 
of a roundhouse and shops. 
The Republic Metal-ware Company, 84 


Buffalo, N. Y., 


$8000 


Tennessee street, has filed 


plans for an factory. 
William R. 
at 2026 Ritten 


Penn. 


been issued to 
bnild a gi 
Philadelphia, 


issued to A. X. 


A permit has 
Dougherty ‘o 


street, 





house 


A permit has been Phelan 


for an addition to a garage at Craig and 
Atherton streets, Pittsburg, Penn. 

Fire that burned the marine repaic shops 
of the West Shore Railroad, at West New 
York, N. J., caused a $100,000 loss. 


A permit has been issued to James McCann 
to build a one garage at 1509 North 
Thirteenth street, Philadelphia, Penn. 


build a 


story 


A permit to garege at 8326 Sem 


inole avenue, Chestnut Hill, Philadelphia, 
Penn., has Deen issued to F. F. Dixon 

The Bennett Register Company, of Lisbon, 
Ohio, ‘recently organized, has started the 


erection of a Lincoln avenue 

The Slatington Rolling 
the Slatington Rolling Mill Company, at Slat- 
ington, Penn Will entirely overhaul plant, 

The American Electrical Heater Company, 
Detroit, Mich., is finishing a large addition 
to its factory and will install new machinery. 


factory on 


Mills has succeeded 


Company, Forty-ninth 
Chicago, IIl., 
£10,000. 

The Buckeye Iron and Brass Works, of 
East Third Dayton, Ohio, will 
start the erection of a six-story plant to cost 
$10,000, 


was destroyed by fire. Loss, 


street, soon 


over 
The Illinois Central Railroad Company will 
half million dollars in building new 
roundhouses and improvements at 
Champaign, Ill. 
The Quinn 
Kalamazoo, Mici., 
in Detroit. The 
plumbers’ supplies 


spend a 
other 


Manufacturing 
will 
concern 


Company, of 
large factory 
manufacturers 


erect a 


The Pere Marquette Railroad will build a 
new roundhouse and a new power station 
double the size of its present one in the Sag 
inaw, Mich., district 


The Hayer Manufacturing Company, of De- 
troit, Mich., will erect a three-story factory, 
increasing their line of automobile 
metal parts and forgings. 


sheet 


The Navy Department, Bureau of Supplies 
and Accounts, Washington, D. C., will open 
bids August 1 for two rapid-action punches 
as per Schedule No. 3720. 

The Hatfield Company, maker of the 


Hatfield car, has moved its plant from Corn 
on-the-Iiudson to Elmira, N. Y., and is 
production. 


wall 


planning increased 


the erection 
Construction 


Cam 


issued for 
Mark 


street, 


A permit has been 
of a 
Company, on 


bria street, Philadelphia, Penn. 


garage for the F. 


Twenty-tirst near 


The National Heater Company, of Detroit, 
Mich,, has been incorporated and will start 
to manufacture’ shortly kk. G. Joy and 
Ss. W. E. Finlayson are the stockholders. 

A permit has been issued for the erection 
of a one-story machine shop for Lewis A. 
Scott, on Mt Vernon street, near Broad 
street, Philadelphia, Penn., to cost $8000. 

Fischer Brothers & Corwin, Newark, N. J., 
have incorporated with $50,000 capital to 


manufacture hardware, et< Incorporators, 


August Fischer, Wm. Fischer, Geo. F. Corwin. 

The garage and repair shop of the Automo 
bile Owners Association, at 1415 Diamond 
street, Philadelphia, Penn., was badly dam- 
aged by the explosion of a compressed-air 
tank 

The Wentworth Manufacturing Company 
has been incorporated and will manufacture 
the Wentworth automatic auto pumps. Of 
fices are at 23) Jefferson avenue, Detroit, 
Mich 

The Lincoln Motor Car Works, Chicago, 
Ill., has been incorporated to manufacture 
automobiles, ete. Capital, $50,000. Incor- 
porators, Sidney Adler, R, Berman, Chas. 


Lederer 


The Rochester (N. Y,) Watch Company 
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has been incorporated to manufacture watches, 
Capital, $500,000. Incorporators, F. HUH. 
Corthell, T. C. Ward, Rochester; E. R. Hills, 
Chicago. 

The capital stock of the Standard Steel 
Company, of Cleveland, Ohio, has been in- 
creased from $40,000 to $100,000 to provide 
for additional facilities. C. R. Williams is 
president. 

The L. Wells Company, Chicago, IIL, has 
been incorporated to manufacture motors, en- 
gines, ete. Capital, $10,000.  Incerporators, 
c. C. Darnall, T. J. Shanahan, La Motte 
Wells, ete. 

The Iowa Valve Company, Oskaloosa, Iowa, 
has been organized with $100,000 capital to 
manufacture valves. B. N. 
president; Herman Read, 
tary-treasuret 


Boss, Des Moines, 
Oskaloosa, secre- 


The Oakes-Enders Company, Indianapolis, 
Ind., has been incorporated to manufacture 
auto parts and accessories. Capital, $10,000. 


Incorporators, Wm. H. Oakes, H. J. Enders, 


Kk. G. Enders. 
The Miller Secale Cempany, East Orange, 
N. J., has been incorporated to manufacture 


scales, weight machines, etc. Capital, $50,000, 
Incorporators, H. H. Picking, C. O. Geyer, 
F. E. 

The American Keyless Lock Company, Chi- 
cago, Ill., has been incorporated to manufac- 
ture locks, Capital, $50,000. 
Incorporators, E. L. Frank J. Reed, 


Ruggles. 


hardware, etc. 
Bernard, 


W. HI, Kentnor. 
The National Foundry Company, Detroit, 
Mich., has been incorporated with $25,000 


capital to engage in general foundry business. 
Incorporators, J. B. Fleming, H. A, Crawford, 
J. W. Martin, ete. 

The Lafayette 
pany has been 
of $25,000 by 
fus, I. I. Schultz 
a manufacturing 

The Arthur Machine Company, Richwood, 
Ohio, bas been organized with $20,000 capital 
to manufacture and sel? gasolene engines and 


Safe and Lock Com- 
with a capital 
Ferdinand Dry- 
Washburn to do 


(Ind.) 
incorporated 
George Jenks, 
and §. 8. 


business, 


other machinery by George G. Arthur, Carl 
Kk. Zeeg, Edward J. Tobey, ete. 
The Kultgen Nichol Foundry Company, 


Chicago, Ill., has been organized with $10,000 
capital to conduct a general foundry and_ma- 
chine shop. Incorporators, John D. Kultgen, 
John G. Nichol, N. J. Johnson. 

The Blackstone Manufacturing Company, 
Toledo, Ohio, has been organized with $50,000 
capital to kinds of metal 
specialties by Henry A. 
Huttinger, George F 

Meech Foundry and Casting Company, 
Cleveland, has been incorperated to manufac- 


manufacture all 
Philip W. Evans, 
Grimm, ete. 


ture metal specialties and do a general foun- 
dry business by P. D. Crane, M. D. Crane, 
I’. R. Mooren, Capital, $15,000. 

The Standard Pressed Metal Company, 
Camden, N. J., been organized to manu- 
facture and construct metal work of all kinds. 
Capital, $500,000, Incorporators, Ray 4G. 
Kissinger, Cle rence N. Haven, Chas. F. Wood- 
hull, 

The Akron Taxicab and Transfer Company, 


ete. 


has 


Akron, Ohio, has been incorporated to oper- 
ate a taxicab concern and garage, including 
repair business, by Charles E. Mills, Harry 


Ik. Rosston, Robert 


S30,000, 
The 
pany 
wood car-repair shops on Davis island. L. H. 
Turner, superintendent of motive Mc- 
Rock, Penn., will have the 


shops. 


Henry, ete. Capital, 


Com- 


large 


Railroad 


erection of 


Pittsburg Erie 


has 


& Lake 
commenced new 
power, 
Kees charge of 
new 

The Star Engineering Company, Cleveland, 
Ohio, with a capital of 
$10,000 to do a machine and engin- 
rrank Sev- 


has been organized 


generad 


business, Incorporators, 


eering 
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Edwin Petanek, Herman Zluhan, Cor- 


Kelly, ete. 


boda, 
nelius J. 

The Automatic Signal and Appliance Com- 
pany, Cleveland, Ohio, has been organized 
with $10,000 capital to manufacture and sell 
autematic signals for railroads and electric 
lines. Incorporators, W, G. Green, Harrison 
B. McGraw, M. H. Gallagher, etc. 

Forsyth Brothers, 213 Institute place, Chi- 
cago, Ill., have completed a new building at 
Ilarvey, Ill., to manufacture railroad supplies. 
Are installing new machinery to make steel 
car doors, window and interior finish- 
ings. The plant will be run by electricity. 

The Cornell Construction Company, Cold 
Spring, N. Y., has been incorporated to manu- 
facture machinery and material used in con- 
struction and engineering work. Capital, 
$100,000. I Incorporators, Charles P. How- 
land, 35 Wall street; L. Vincent Lockwood, 


sash 


35 Nassau street, New York, ete. 
The Jenny Company, manufacturer of elec- 
trical apparatus, of Anderson, Ind., will sell 


out to a new company, including Victor Law- 
son, William Waller, William Waller, Jr., 
of Chicago, and Warren C. Fairbanks, of In- 
dianapolis, ete. The plant under the new 
management will be enlarged and doubled 
in capacity. 


WEST OF THE MISSISSIPPI 


W. H. Smith, Portland, Ore., will build a 
new commercial garage and repair plant. 


Cc. F. de Corse, Los Angeles, Cal., has taken 
out a permit to build a machine shop. 
A. D. MeDougall, Portland, will 
build a commercial garage and repair plant. 


new 


Ore., 


The Oklahoma Iron Works, Tulsa, Okla., is 
erecting a new foundry and blacksmith shop. 

V. A. Billion, Portland, Ore., has taken 
out a permit to build an addition to his ma- 
chine shop. 


The plant of the Sylvia Shingle Company, 


Montesano, Wash., was destroyed by fire. 
Loss, $50,000. 
The Globe Iron Works, foundry and ma- 


chinists, Stockton, Cal., has commenced work 
on a new plant. 

W. L. Rhoades, Seattle, Wash., is hav- 
ing plans prepared for a commercial garage 
and repair plant. 

The 
San 


Grandjean Gas Machine Companeg, 
Diego, Cal., has taken out a permit to 
build an addition to its plant. 

The Couch-Cole Aéroplane Manufacturing 
and Exhibition Company plans the erection of 
a factory at Des Moines, Iowa. 


E. F. Benson, Tacoma, Wash., will build 
a commercial garage and repair shop. Mod- 
ern machinery wilf be installed. 

Machris Brothers, Hoover’ street, Los 


Angeles, Cal., are having plans prepared for 
a commercial garage and repair plant. 

The Phoenix Iron Works, Portland, Ore., 
has taken out a permit to make additions 
and improvements in its foundry plant. 

The Inland Empire siscuit Company, 
Spokane, Wash., will build a garage and re- 
pair plant for the care of its automobiles. 

The International Tool Company of Los 
Angeles, Cal., will locate at Krebs, Okla. The 
manufactures pipe wrenches, etc. 
Arndt and Frank Warren, Lincoln, 
build a commercial garage and re- 
Modern machinery will be in- 


company 
George 
Cal., will 
pair plant. 
stalled. 


The Pacific Electric Railway, Los Angeles, 


Cal., has purchased property at Homeward 
avenue and plans for the erection of new 
car shops. 


The machine shops and roundhouse of the 
Santa Fe Railroad, Barstow Cal,, were de- 
stroyed by fire. Loss, Including locomotives, 
S7T50,000 
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Portiand, 


Incorporated, 
organized to engage in the 
H. L. and M. 


Kelley Brothers, 
Ore., has been 
sheet-metal-working industry. 
G. Kelly, incorporators. 

The Duluth, Winnipeg & 
will build a 10-stall round house, 


Pacific Railway 
machine 


shop and boiler room, at Duluth, Minn. H. T. 
Hazen, chief engineer. 
The Delaware Union Oil Company, Ana- 


heim, Cal., plans to build a large blacksmith 
and carpenter shop in the near future. The 
plant, will be fully equipped. 

The Howard Auto Switch Company, 
Eugene, Ore., will build a plant for the 
manufacture of a patented switch. Modern 
machinery will be installed. 


The Southern California Edison Company, 
Los Angeles, Cal., light and power, has taken 
out a permit to build an addition to its re- 
pair shop on Railroad street. 

The Kern County Board of Supervisors, 
Bakersfield, Cal., is planning for the erec- 
tion of a mechanical arts school building. 
The school will be fully equipped with neces- 
sary equipment for study. 

The Oregon-Washington Railroad and Navi- 
gation Company will build a group of seven 
repair-shop buildings at Argo, Wash. The con- 
tract for the erection of building has been 


awarded. J. S, Farrell, Seattle, general 
manager. ° 


The Crippen Improved Thresher Company, 


Wichita, Kan., has been formed with $200,- 
000 capital to manufacture a_ patented 
threshing machine. H. C. Warner, Arling- 


ton, Kan., president; R. 
ton, vice-president. 


W. Crippen, Arling- 


Fire destroyed the plant of the Lennox 
Machine Company, at Marshalltown, lowa, 
causing a loss of about $112,000. This was 
controlled by Jos. Ryerson & Sons Company, 
of Chicago. Sheet-metal working machinery 
was manufactured. 


CANADA 


The Galt Foundry Company, of Galt, Ont., 
will double its plant. 

The Enterprise Foundry Company, of 
Sackville, N. B., will double its plant. 


The Ontario Spring Bed and Mattress 
Company, of London, Can., will double its 
plant. 

The George White Manufacturing Com- 


pany will equip a new $30,000 foundry at 
London, Ont. 

The Underground Cable Company, of Pitts- 
burg, will build a new $100,000 factory at 
Hamilton, Ont. 

The Boston 
Company will 
in Hamilton, 


Cable 
plant 


Insulated Wire and 
locate a new $500,000 
Ont. 


Messrs. Emerson and Fisher, of St. John, 
N. B., will make big extensions to their 


foundry at Sackville, N. B. 








GENERAL MANUFACTURING 
NEW ENGLAND 


Waterville, Me., will extend its water sys- 
tem. 

Montpelier, Vt., will improve its water sys- 
tem. 

Williamsburg, Mass., will extend its water 
system. 


Winsted, Conn, will construct a sewer 
system. 

Worcester, Mass., will extend its sewer 
system. 

Fitchburg, Mass., will extend its sewer 
system. 

North Haven, Me, will improve its sewer 


system. 
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Charlestown, N. H., will extend its water 
system. 

Westport,. Conn., will install boilers at 
power house. 


its 


Milford, Mass., contemplates extending its 
sewer systeta. 

Mansfield, Mass., will improve its munici- 
pal electric-light plant. 

The Bigelow Carpet Company, 
Mass., will erect a new dye house. 

Shelbourne Falls, Mass., has received State 
permit to install new water supply. 


London, 


The Winsted (Conn.) Hosiery Company 
will build an addition to its plant. 

The shoe factory of George W. Bolonga, 
Lynn, Mass., was badly dateaged by fire. 


Lithographic Comnany, of Chelsea, 
build an addition to its plant. 


North 


Forbes 


Mass., will 


Sutton Manufacturing Company, 


Andover, Mass., will install two new boilers. 
The Bay State Stone and Brick Company, 
of Springfield, Mass., will build a new factory. 
John F. Meehan (stone yard) will build 
an addition to his plant at New Britain, 
Conn. 

The American Sugar Refinery Company 
will build new power house at South Boston, 
Mass. 

A. C. Lawrence Leather Company, of Pea- 
body, Mass., will build an addition to its 
plant. 

The United States Finishing Company, of 
Norwich, Conn., will build an addition to its 
plant. 

East ilartford, Conn., has voted $60,000 


bonds for the purpose of extending its water 


system. 


The Bay State Brick and Stone Company, 
Springfield, Mass., is to erect a factory in 
that city. 


made at 
Company, 


are being 


Chemical 


alterations 
Royal 


Extensive 
the plant of 
Harris, R. I. 

The 0. D. 
Lynn, Mass., 
Loss, $50,000. 

The 
Mass., is 


the 


Brett Lumber Company's plant, 
was badly damaged by fire. 


Shoe Company, Spencer, 


with 41 


Isaac Prouty 


to equip motors 


its plant 
and generators. 

The plant of Young & Kimball, oil reliners, 
New Bedford, Mass,, was badly damaged by 
fire. Loss, $60,000, 
ted Company, 
fire to the 


the Colonial 
was damaged by 
$15,000. 


The factory of 
Chelsea, Mass., 
extent of about 
leather 
his 


Utley, manufacturer of 
install new machinery in 
Mass. 


Lewis B. 
will 
Holyoke, 


novelties, 
factory at 
A dye burned 


the one 


built by J. D. 


house to replace 


some months igo is to be 
Clark & Co., Rochdale, Conn. 

Contract has been let for new boiler house 
at the Backus hospital, Norwich, Conn. Three 


new boilers will be installed. 


The Farley Paper Company, Farley, Mass., 


will erect two additions to its plant, same to 
be used for the coating of paper. 
The Dwight Manufacturing Company, man- 


ufacturers of cotton goods, of Chicopee, Mass., 
will erect a new plant, to cost $250,000. 

The B. & R. Rubber Company, North 
Brookfield, Mass., is to increase capital stock 
$100,000 to be used for increasing equip 
ment of plant. 

William Skinner & Son 
Company, Holyoke, Mass., will 
mill in addition to its present 
manufacture silk linings, 

R. S. Peck & Hartford. Conn., has 
incorporated to do printing, engraving, 
Capital, $30,000, Incorporators, Charles 
Peck, B. M. Holden. 


Manufacturing 
new 
They 


erect a 
plant. 
ete. 

Co., 


been 


etc. 


E. Peck, H. P. 
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The Climax Company, Montville, Conn., re- 
cently incorporated, is equipping part of the 
Thames River Specialties Company's plant in 


that town for the manufacture of cartons 
and paper retainers. 
Alvi T. Baldwin, head of the Walpole 


Company, manufacturer of 
has purchased a tract 
reported 


(Mass.) Rubber 
seamless 
of land in 


that a large 


rubber goods. 
Providence, R. I. It is 


factory will be erected. 


MIDDLE STATES 


The Millgrove (Ind.) Bottle Company will 
move to Upland, Ind. 
The Toledo (Ohio) Furnace Company is to 


coke 
Fire destroyed the factory of the Knapp 
Chemical Jersey City, N. J. 
Bedford, Ohio, will 
sewage-disposal plant and a water system. 
The Mich., is 
contemplating system. 
elevators of Me- 
$40,000, 


erect a large plant. 
Company, 


spend $45,000 for a 


Pointe, 
water 


Village of Grosse 
increasing its 
grain 
Ill. 
built to 
Company, 


two 
Havana, 


Fire destroyed 
Fadden & Co., 

An 
the 
Penn. 

Alex. 
planning 
plant, 


Loss, 


the plant of 
Philadelphia, 


addition will be 


Main felting 


Wausaukee, Wis. is 
electric-light 


Dufresne, of 
the installation of an 
The city of Newcastle, Ind., is building an 
auxiliary water pumping plant in its 
district. 


factory 


The Carey brick plant at Newton Hook, 
N, Y., badly damaged by fire, will be rebuilt 
at once. 

The Saginaw Opticait Company will open 
a factory in Saginew, Miech., and will need 
equipment. 

Fire partially destroyed the plant of the 
Forest City Electric Company, of Cleveland, 
Ohi s $5000 

hio. Loss, ’ 

The village cf Middleport, N. Y., is con- 
sidering the xpenditure of $45,000 for a 
waterworks s: stem. 

Kern & Burchett, manufacturers of slack 
barrels, at “‘clumbuh, Ind., will move their 


Ind. 


White Canning Company will build 
Mount Morris, N. Y., 


site. 


plant to Vevay, 

John F. 
a branch 
having purchased a 
The Standard Wall 
Falls, N. Y., is 
Allen 
Indianapolis 
Indianapolis, 


factory at 


Company, Hud- 
addition to 


Paper 
son building an 


its plant on street, 
The 
pany, 


Paint and Color Com- 


Ind., suffered a recent fire 


loss estimated at $50,000. 

The plant of Justus Brauer & Co., cork 
manufacturers, 120 Arch street, Philadelphia, 
Penn., was damaged by fire 

The Union Gas and Electric Company, of 
Cincinnati, Ohio, is planning to build a $150,- 
000 plant in the near future. 

The South tethlehem (Penn.) Brewing 
Company will make further additions to its 
power and refrigerating equipment 


The Junod Milling Company, Athens, Ohio, 
has been incorporated $20,000 capital 
by L. F. Junod, H. A 

A new central power plant will be built at 
Tuskegee, Ala. W.G. Franz, 


with 
Junod, et 


Tuskegee College, 


consulting engineer, Cincinnati, Ohio 

The Continental Sugar Company is plan- 
ning an $800,000 plant, at Toledo, Ohio, 
J. F. Harper, of Cleveland, is president. 


having 
Forty 


The Chilton [Printing 
an addition built to its factory at 
ninth and Market streets, Philadelphia, Penn. 


Company is 


of the 
box 


plant of Lieb & Artman 
Evansville, 


loss of about $20,000, 


tuckeye Rubber 
erection of an 


A part 
(lumber and 
Ind., was burned 

At Akron, 
pany will 


manufacturers), 
with a 
Com- 


addi- 


the 
the 


( Yhio, 
start 


soon 
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tion to its plant which will be five stories 
high. 

The water committee of the city council, 
of Rushville, Ind., has decided to greatly in- 


crease the present capacity of the city water 


plant. 
The Willys-Overland Company, of Toledo, 
Ohio, will build a_ five-story woodworking 


building. Modern machinery will  b in- 


stalled. 


The Smithville, Mich,, Egg Case factory is 
being greatly enlarged. The power piant is 
to be rebuilt also and new turbine equipment 


installed 


The Southwestern Telegraph and Telephone 


Company, Mansfield, Ohio, will rebuild its 
plant, New switchboard and cables will be 
installed 

The Tell City Furniture Company, Tell 
City, Ind,, is building a $20,000 addition to 
its factory, which will increase its capacity 
25 per cent 

The Cadillac Chair Company, of Cadillac, 
Mich., has been organized and will start to 
manufacture as soon as factory is completed 
Lb. LD. Kelly, president 

Bids will be advertised for a new heating 
plant for the Butler County court house, 
Hamilton, Ohio, cost not to exceed $10,000 


Geo, Barkman, architect 

The Cincinnati (Ohio) Ice Company will 
build a producing and distributing plant at 
the corner of Park avenue and the C. L. & N, 
Railway Company tracks 

The Sprague, Walch Manufacturing Com- 
pany, of Detroit, Mich., maker of auto lamps, 
has moved into its new factor and is pre- 
paring to increase output 


The Quaker City 
den, N. J., will build a 
Penn It 
and 


Morrocco Company, Cam 
Phila 
market 


factory in 
the 


new 
delphia, will be in 


for new boilers 
The 


Salem, 


engines 
(tanners), 
incorporated with a 
Taylor, J. F. 


“aa 
Burgess 


Salem Tanning Company 
Ind., has 
£10,000 by M > 


and H 


been 
capital ot 
Gamble, Db. A. Kellar 


Plans have een completed for a $50,000 
by the 
Company, at Twenty-Sixth 
streets, Vhiladelphia, Tenn 

Mich., 


electric-light 


Philadelphia 


and 


powet! house to be erected 
Electric 
Christian 

The Marquette 
power and 


and 


municipal water 


plant is be 


ing en 


needed 


} 


larged new will be 
rhe waterworks is 
The Gr New 
New York Leen 
to manufacture brick, ete 
(; W W ashburne, Robert 
x. ¥ 
The 


of Columbus, 


equipment 


also being enlarged 


York Brick (C« 


STO 000 


eater mpany 
with 
Incorpor 


Main, Saugerties, 


nas organizer 


ators 


Manufacturing ¢ 


the erection of a 


Paint 
contemplates 
plant on Water 
for the 


Hanna ompany, 


new street, near Long street 
The plans 


pared 


plant are now being pre 


upied by Mellor 


damask 


The fa building 


Brothers 


tory ocr 
manufacturers of 
at Rhawn and Franklin streets, Fr 
Philadelphia, Penn 
fire SU 

rhe Navy Department 
Accounts, Washington, 
11 for files 


(schedule 3725). 


was badly dame 


Loss, 
RBurea 


- € wi 


1 of Supplies 
and 
July natic 
locks 

(schedule 3727) 
Auto Top 


been incorporated with $10,000 


bids 


pneu 
pad sheet 
copper 

The C 
Ohio, 
capital to 
tor 


Oswald, I I) 


} 


lumbus Company, Colum 


bus, has 


manufacture tops and other acces 


sories motor cars Incorporators, 
Davis, etc 
Brick 
Ind has been 
$20.000 by W. BR. Calvert. D. G. 
and W. C. Divine, to do 


business 


and Tile Company, 
incorporated 


‘he Teegarden 


South Bend with 
a capital of 
Miller, T. E 


turing 


Kinzie 


a manuta 
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The County Electric Company, New Phila- 
delphia, Ohio, has been organized with 


$700,000 capital to manufacture electric cur- 
for all purposes by S. L. Londen, H. K. 
L. H, VPureell, ete. 

Estimates are being prepared for a new 
factory building for A. J. Cameron & Co., 
manufacturers of yarns, to be erected at Pa- 
street and New York division, Pennsyl- 
Railroad, Vhiladelphia, Penn. 


rent 
Cravener, 


cific 
vania 
The Fletcher Realty Company, Indianapolis, 
Ind., will build a handsome 21-story office 
building on East Washington street, on the 
site of the old Fletcher Bank building, <A 
complete power plant will be installed. 
The Meerschaum Company of America, 
manufacturer of meerschaum and briar pipes, 
will move its plant from New York City to 
Ogdensburg, N. Y. <A building has been ac- 
quired, and new machinery will be installed. 
The Trumbull Public Service Company, 
Warren, Ohio, has been incorporated to manu- 
facture artificial gas and electricity for com- 
Incorporators, Ellis D. 
Harold F. Clark, ete. 


mercial purposes, 
Deihm, E. E. Owens, 
Capital, $10,000, 

It is expected that the erection of the new 
Ritz-Carlton hotel, at Broad and Walnut 
Philadelphia, Penn., will begin with- 
The building will be 12 stories 
heating and re 


streets, 
in a month, 
and will include a 
frigerating plant. 


power, 


The plant of the Kenton Gas and Electric 
Company, of Kenton, Ohio, has been sold to 
the Hardin-Wyandotte Lighting Company for 
$165,000, Work on a new plant to cost 
$60,000 by the Hardin-Wyandotte company 
is to be started at once. 

The Series Manufacturing and Sales Com- 
pany, Canton, Ohio, has been organized with 
$18,000 eapital to engage in the manufacture 
and sale of a newly patented leather fastener. 
Schaub, A. Dysle, F. E. 


ete. 


neorporators, A. Hl. 
Magee, A. L. Ricker, 

The Twin City Traction Company, of Co- 
Obio, has incorporated with a 
$100,000 to build and operate a 
Dennison and Uhrichsville, Ohio, 
Incorporators, R. E. Westfall, M. M. Hoff- 
Smith W. Bennett, ete 


bumbus, been 
capital of 


line between 


man, 

The Fennia Manufacturing Company, mak- 
ers of practical and useful novelties, such as 
dial levels, envelopes, folding um- 
brellas, paper-hanging machines, ete., of 52 
West Sixty-Fifth street, New York, will erect 


safety 


a factory at Lincolndale, N. Y., in the near 
future. 
The Central Ohio Power Company is _ be- 


-— 


ing formed with a capital of $7,900,000 and 
will erect a power plant at Beaumont, O., 
for which C. W. Humphreys, of Chicago, has 
prepared plans. Headquarters will be Colum- 
bus. The financed by the British 
Electric Traction London. 


concern iS 
Company, of 
Electric Com- 


Poughkeepsie 


The Central Hudson Gas and 


pany, a consolidation of the 


Light, Heat and Power Company, Newburgh 
Light, Hleat and Power Company and the 
Hludson Counties Gas and Electric Company, 


has asked the Public Service Commission for 


permission to issue $600,000 in bonds for im- 


provements and extensions. 


SOUTHERN STATES 
Fire destroyed the plant of the New Jersey 
Crate Hamper Company, at Lanexa, Va. 
The Stewart Vebicle Company, Martins 
burg, W. Va., 1s crecting an addition to its 


and 


It is reported that the plant of the Mary- 
ville (Tenn.) Hosiery Mills, recently burned, 
will be rebuilt. 

New 


fiber 


Hartford, 
will 


American Ramie Comapny, 
manufacturers of 


factory to Franklinville, 


goods, 


Md. 


Conn., 


mov? its 
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The plant of the Virginia Manufacturing 
Company, Suffolk, Va., was destroyed by fire. 
Loss, $100,000. The company manufactured 
crates, barrels, butter plates, ete. The plant 
wil! be rebuilt. 


WEST OF THE MISSISSIPPI 


The Boone (Iowa) Electric Company will 
enlarge its plant. 
The ice plant of L. D. Bruner, Grandfield, 


Okla., was destroyed by fire. 
The Duluth (Minn.) 
will erect a plant to cost 
The city of Lyle, Wash., 
installation of a waterworks system. 
E. E. Miller, Upland, «al., will 
fruit-canning plant near Ontario, 
The Pemberton (Minn,) Creamery Associa- 
tion has let contract for a new plant. 


Show Case Company 
$40,000. 
plans for the 
build a new 
Cal. 


The West Union (lowa) Cement Company 
is planning the erection of a factory. 
Robert Klug will build a plant to manu- 


Norfolk, Neb. 
Bonds for $39,500 have been voted at Cul- 
Mont., for a waterworks system. 


facture artificial stone, at 


bertson, 
The Consumers Power Company, of Minot, 
N. D., will spend $100,000 in improvements. 
The Wynoche shingle 
Wash., was destroyed by fire. 


mill, at Montesano, 


Loss, $25,000, 


The furniture factory of Frank Ketchum 
Company, Pertland, Ore., was destroyed by 
fire. 


W. Db. Murry, Deming, N. M.. plans to build 
a number of new pumping plants in this dis- 
trict. 


Bonds for the construction of a water- 
works system at Arthur, Iowa, have been 
voted, 

The Burt creamery, at Mason City, Iowa, 


was damaged by fire. Loss, $7000. Will be 
rebuilt. 

The city of Mt. Pleasant, Utah, is planning 
for the erection of a municipal light and 
power plant. 


The planing mill of the Chambers Lumber 


Company, Latham, Ore., was partially de- 
stroyed by fire. 

A. P. Ritchie, of Bemidji, Minn., is secre- 
tary and treasurer of a concern which will 


build a creamery 
been voted at 


installation of a 


have 
the 


tonds for $16,000 
Louisville, Neb., for 
waterworks system. 

The 
provide a 
a modern sewer system. 


Cal., is planning to 
the installation of 


city of Dinuba, 
bond jssue for 


The engine house of the Smoky Hollow 
Coal Company, at Oskaloosa, lowa, was 
burned. Loss, $20,000. 

The Mayville (Ore.) Investment Company 


is planning to install a new waterworks sys- 
tem in the near future. 

The Galveston-Honston 
ning for erection of a 
plant near Tex. 

The 
bond 
a municipal 

J. C. Claussen, of Clinton, Towa, has let 
the contract to Edward Kreeger for the build- 
plant. 


Railroad is plan- 


the new pumping 
Langtry, 
wili vote on a 
installation of 


Cal., 
the 


city of Lindsay, 


issue of 875.000 for 


sewer system. 


ing of a cold-storage 

The Kogune 
ford, 
plant at 

The city of Conconully, 
ning for the erection of a 
plant and waterworks 


River Electric Company, Med- 
planning to install a lighting 
Klamath Falls, Ore 


Ore., is 


Wash., Is 
municipal 


system. 


plan- 
light 


The refining plant of the California-Fresno 
Oil Refining Company, Cal., was de- 
Stroyed by fire. 


Fresn», 
$40,000. 


Loss, 
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The power plant of the Shawnee Gas and 
Electric Company, Shawnee, Okla., was de- 
stroyed by fire. Loss, $150,000. 


The Northern Idaho & Montana Power 
Company will install pressure pumps in its 
power plant, at Kalispel, Mont. 


The North Idaho Telephone Company, 
Wallace, Idaho, plans to install a new sys- 
tem Murray and Nelson. 


The San Joaquin Light and 
pany, Fresno, Cal., is planning 
new substation at Los Banos, Cal. 

The Pacific Coast Planing Mill Company, 
Los Angeles, Cal., has taken out a permit 
to build an addition to its piant. 

The plant of the 
Riverside, Cal., was 
fire. All machinery 

The Pacific Lumber Company, Wilmington 
(Los Angeles), Cal., has taken out a_ per- 
mit to build an addition to its plant. 

The plant of the Ajax Waste Mills, Dallas, 
Tex., manufacturing waste, was totally de- 
stroyed by fire. Loss about $30,000. 

V. S. Cheyney, Willard, N. M., contem- 
the installation of a new pumping 
Gasolene engines will be used. 

The Central Planing Mili 
Lake City, Utah, is erecting an 
mill at Third, West and Sccond, 

The Rock Springs 
Contact, Nev., pians 
new power plant on 

The Amador Flectric Light and Power 
Company, Sutter ‘creek, Cal, is planning to 
build a new substation at Jackson, Cal. 


between 


Power Com- 
to build a 


German Dye Works, 
partially destroyed by 
was damaged. 


plates 
plant. 
Company, Salt 
additional 
North. 
Company, 
of a 


Exploration 
for the erection 
the Salmon river. 


to purchase or build a 
The 


It has been voted 
waterworks plant at Des Moines, Iowa. 
value of the plant is tixed at $2,700,000. 

C. F. Waters, Spray, Ore., is planning for 
the erection of a canning plant for alfalfa 
roots. Modern equipment will be installed. 

The Booth-Keitley Company, Wendling, Ore., 
is planning to build a new refrigerating 
plant. Modern machinery will be installed. 

The Western Asphalt Paving Company, 
Spokane, Wash., will build a new asphalt 
plant. Modern equipment will be installed. 

The Columbia Box and Veneer Company, of 
Puyallup, Wash., will erect buildings, etc., 
blacksmith shop, machine house, dry kiln, ete. 

A. R. McAfee, 
for the erection of a 


is planning 
mill at 


Topeka, Kan., 
large woolen 


Centralia, Wash. Modern equipment will be 
installed. 
T. C. Wand, Seattle, Wash, contemplates 


the erection of an ice and cold-storage plant 
at Snohomish, Wash. Modern equipment will 
be required. 

The vity of Huntiugton Park. Cai., is plan- 
ning for a bond the erection of a 
municipal electric-lighting plant and a water- 
works syste. 


issue for 


George Ballantyne, Tacoma, Wash., will 
build a wood-working plant for the manu- 
facture of fruit boxes. Modern machinery 


will be installed. 

F. E. Isbell, proprietor of the Isbell Optical 
Company, of Clinton, Iowa, will erect a mod- 
ern two-story factory; latest modern machin- 
ery to be installed. 

Power-plant equipment will be required 
in the new apartment house to be erected 
by Henry Loewenthal, Los Angeles, Cal. Esti- 
mated cost, $255,000, 

The Riverside (Cal.) Water Company is 
planning for a bond issue of $750,000, to be 
used for improvements and enlargements in 
its waterworks plant. 

Power-plant equipment will be required in 
the new eight-story hotel contemplated by the 
Amos Brown Estate, Seattle, Wash. Esti- 
mated cost, $200,000. 
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The Warren Laundry Company, Bisbee, 
Ariz., recently incorporated, is planning for 
the erection of a laundry plant. V. M. 


Johnson is interested. 
The Tobacco Valley 

Eureka, Mont., is planning tp 

plant in this district. VD. N. 


Telephone Company, 
install a new 
tenard is presi- 


dent of this company. 

W. J. Orr, Anaheim, Cal., is planning for 
the erection of a plant for the manufacture 
of a patented concrete pole. Modern equip- 
ment will be installed. 

J. P. Newell, Portland, Ore., is at the 
head of a company which is planning for 
the installation of a power plant on the 
Hood river, near Dee, Ore. 

F. S. Pearson, Galveston, Tex., is at the 
head of a company which will build a num 


ber of electric-pumping plants on the Medina 


river, near San Antonio, Tex. 

The Bakersfield (Cal.) Ice Delivery Com- 
pany, now planning for the erection of a 
cold-storage plant at Taft, wilt! later build 
a similar plaat at Maricopa, Cal. 

The Arizona Land and Irrigation Com 
pany, Prescott, Ariz., is planning to install 


a large irrigation system in this vicinity. 


About $1,500,000 will be expended. 


Albert E. Wright, Portland, Ore., has been 
granted a gas franchise at Albany, Ore. A 


bond has been posted to insure the erection 
of a plant in the immediate future. 
The power plant of the Phoenix (Ariz.)- 


Glendale Interurban Electric Company, at 


Orangewood, Ariz., was destroyed by a 
cyclone. The plant will be rebuilt. 


The Colima Lumber Company, Colima, 
Colima State, Mex., will build a large lumber- 


mill plant for hardwood specialties. H. S. 
Dewey is interested in this company. 

E. C. Wittman, Phoenix, Ariz., is plan- 
ning for th? installation of a pewer plant 


and electric-pumping irrigation system on the 
Hassayampa river, near Wickenburg, Ariz. 
J. C. Dobbins (Glendale Sugar Company), 
Phoenix, Ariz., is at the head of a com- 
pany which is planning for the erection of a 
power plant on the Gila river, Dome. 
The International Fisheries 
(Aurelio Sandoval, president), 
Cal., is planning for the erection of 
canning plants on island, in 
The Kennewick (Wash.) 
pany has been incorporated and is planning 
for the erection of a modern creamery plant. 
W. F. Blaisdell is interested in this company. 
Strong & Dickinson, Los 
acquired the Idyllwild 
Jacinto mountains. The 
install a water syst?m, laundry and ice plant. 
The La Paz Placer Gold 
near Ehrenburg, Ariz., plans to install a 
water systeu. for mines operation Pumping 
plants will be installed co the Colorado river. 


near 
Company 
Angeles, 
lobster- 
Mexico. 


Los 


Cedros 


Creamery Com- 


Cal., 
the 
will 


Angeles, 
Gistrict in 
company 


have 
San 


Mining Company, 


The Worker Publishing and [Printing Com 
pany, Bisbee, Ariz., has been incorporated, 
and plans for the erection of a_ printing 
plant. W. E. Stoner is head of this com 
pany. 


The California China Products Company, 
National City, Cal., will build a large plant 
for the manafacture of china and tile from 
clay deposits. Modern machinery will be 
installed. 

The Nevada Power and ‘Transportation 
Company, Reno, Nev., is planning for the 
erection of a new power plant on the Truckee 
river. About 4000 horsepower will be the 


initial capacity. 

Power-plant equipment will be required for 
the new eight-story building to be erected by 
Frank Hl. Short, Cal Estimated 
cost, $250,000. E architect, Fresno, 


Fresno, 
Matheson, 
is preparing plans. 
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The Laguna Gas and Oil Company, Elsi- 
more, Cal., has been granted a franchise for 
furnishing gas for light, heat and power. 
The company will install a plant, using 
natural gas if conditions warrant. 

A. W. Savage, Monrovia, Ca;.,( is at the 
head of a campany which wil: build a plant 
for the manufacture of a natented automo 


bile tire. ‘The organization is cap'talized at 
$1,000,000, and wiil fully equip its proposed 
plant. 

The Columbia Box and Veneer Company, 
Puyallup, Wash., will build a pliant for the 
manufacture of boxes and vencer work. Mod 
ern machinery will be instal'ed. A new 
machine shop and blacksmith shop will be 
erected. 

Power-plant, cold-storage and vacuum 


the 


erected 


cleaning equipments will be installed in 


new six-story apartment house to be 


at San Francisco, Cal. Estimated cost, 
$500,000. William Beasley, architect, San 
Francisco. 

The Washington Oregon Corporation, Van 
couver, Wash., has acquired the property of 
the Tenino (Wash.) Light ard Power Com 


pany. Extensive improvements will be made, 


and a new power plant built on the Skookum- 


chuck river. 


F. A. Worthley, Riverside, Cal., is at the 
head of a new power company which is plan 
ning for the erection of power plants m™ 
Invo and San Bernardino countries Con 
struction for plants and systems estimated 


at $15,900,400. 


The Cerritos Sugar Company. Los Angeles, 
Cal., recently incorporated, will build a new 
sugar factory at Clearwater, near Anaheim, 
Cal. Modern machinery will be installed 
throughout. H. 8S. Hadsell wili be manager 
of the plant. 

The Chicago-Rogue River Irrigation and 
Power Company, now installing an irrigation 
system near Grants Fass, Ore., will pur 
chase new 12,000 yvalion capacity pumping 


machinery in the near future. G. E. Sanders, 


Chicago, Ill, is head of this company. 
CANADA 
Thorold, Ont., will install a new sewage 
system. 
Cowansville, Quebec, will install a com- 
plete new sewage system. 
Edmonton, Alberta, will equip a new $100,- 
000 hydroelectric station 
North Battleford, Sask., will equip a new 
waterworks »eumpir ant. 
iiltel nt., will spend $500,000 on a 
w municipal power plant 


A big new waterworks pumping station 
will be equipped at Toronto. 

Olds, Alberta, will install a complete new 
waterworks pumping system 

Vancouver, B. C., will buy a large quan- 


tity of ey va og machinery 


Mc erta, will install a complete 
new uumping plant 
will buy new dynamos and 
equ’. r.e electric-lighting plant 


make important ex 
lighting plant 


McLeocr will 
tensions t .is electri 
Blyth, 


erated pump 


erta, 


will equip an electrically op 


fire-fighting 


ior purposes 


Lethbridge, Alberta, will spend $120,000 
in connection with a new sewage system 
Lethbridge, Alberta, will build a large new 
power house for a new street-railway system 
T. S. Simm & Co. will double their big 
brush-manufacturing plant at St. John, N. B. 
The Fraser Valley Tile and Cement Com 
pany will build a very large new plant at 


Sapperton, Ont. 


Edmonton, Alberta, will buy two new 6, 
000,000 waterworks pumps and complete 
equipment for same. 

Hamilton, Ont., will spend $1,000,000 for 
waterworks purposes and will buy large 


quantities of new machinery. 


Engineer George Taylor, of Wetaskiwin, 








Alberta, wil' purchase a large quantity of 
new machinery for a power plant. 

New Glasgow, N. 8S., will spend $200,000 
for waterworks extensions, including new 
pump house and complete new equipment 

The Taylor Manufacturing Company, of 
l’rinceton, Ind., will locate a big new factory 
in Hlamilton, Ont., for the manufacture of 
store fixtures 

rrAYsS 
MINING 

The Oro VDlata mine, near Kingman, Ariz., 
will install a new stamp mill. 

The Alpine mine, Plymouth, Cal, is plan 
ning to install a 20-stamp mill. 

rhe Barker (Mont.) Mines Company will 
build a new concentrating plant 

rhe Yellow Tiger mine, Goldfield, Nev 
will install new operating machinery. 


The Graessetli Zine Plant, Park City, Utah 


will install new machinery and electrify its 
plant 

The Plainview mines, near Unionville, 
Ney will build a stamp mill in the near 
future 

The Mineral Creek mine, near Vatkdez 
Alaska, will install a stamp mill in the near 
future 

The Black Oak mine, near Soulsbyville, 
Cal.. will install new cyanide equipment at 
its mill 

The Mendha-Nevada mine, Pioche, Nev., is 
planning for the erection of a 50-ton mill 
ing plant 

The Hidden Treasure Mining Company, 


Bellevue, Idaho, will build a new concentrat 


ing plant 


The Boulder Consolidated Mining Company, 





Ketchum, Idaho, plans for the erection of a 
stamp mill 

rhe Copper Creek Mining Company, near 
Phoenix, Ariz., contemplates the erection of 
a smelting plant 

The Windfall Mining Company, Eureka, 
Nev contemplates increasing the apacity 
of its milling plant 

rhe Wilson mine, Pine Grove distri near 
Yerington, Nev., is planning for the erection 

1 10-stamp mill 

1. D. Meenach, operating on ‘ 
near Ilope, Alaska, is planning for the ere 
tion of a stamp mill 

The West Coast Smelting and Refining 
Company, operating at Carbo, Sonora, Mex., 
will build a new milling plant 

rhe Hemple Copper Mining ¢ pany 
Landlock Bay, near Valde Alaska ntetr 
plates the « tior fa neentrating plant 


pany, operating in the Bradshaw 1 1ins 
near Prescott, Ariz wi ild a new red 
tion plant 

The Holt © Amalgamating ( ; y 
Los Angeles, ¢ mtemplates the ers n 
of a new stamp mi at its property near 
Nogales, Ari 

rhe Pearson Brothers perating at Dos 
Cabezas, near Casas Grandes, Sonora t 
template the erection of a large milling ant 
in tl near future 

The Barvtes Company of America, operat 
ing nea Bla Nev is planning to install 
a crushing and concentrating plant of 100 


fons capacity for barytes deposits 
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BusInEss ITEMS 


The Triumph Electric Company, Cincinnati, 
Ohio, reports that the past month has been 
one of the most prosperous in its history. It 
in hand for about 200 motors of 
sizes. 


has orders 
various 


The Davis-Bournonville Acetylene Develop- 


ment Company and the National Pneumatic 
Company have appointed the Davis-Bournon- 
ville Company their exclusive selling agent 


for welding and cutting apparatus, and have 
added largely to its working capital and ex- 
ecutive ability, The of the Davis- 
Company divided into 
the eastern department, offices in its 
present quarters, 90 West New York 
City, and the western department with offices 


business 
will be 
with 


street, 


sournonville 








at 515 Laflin street, Chicago, the present 

quarters of the Chicago welding department 
of the National Pneumatic Company. 
TRADE CATALOGS 

The Stvanek Tool Company, Bridgeport, 

Conn, Catalog. Automatic bevel gear chuck, 


Illustrated, 6 pages, 3144x6 inches. 


Union Twist Drill Company, Athol, Mass. 
Catalog No. 100. Milling and high power 
cutters, high-speed _ steel. Illustrated, 22 
pages, 6x9 inches. 

New Britain Machine Company, New 
Britain, Conn. Circular. “New  Britain- 
Prentice’ multiple-spindle automatic turret 


machines. Illustrated. 


American Tool Works, Company, Cin- 
Efficiency Bulletin. Facts for 
foreman, machine 
28 pages, 814x11 inches. 


The 
cinnati, Ohio. 
the superintendent, 
ator. Illustrated, 


oper- 








FoRTHCOMING MEETINGS 


National Society for the Promotion of In- 
dustrial Education ; fifth annual meeting, Cin- 
cinnati, Ohio, November 2-4, 1911. — Be 
Davis, secretary, 18 West Forty-fourth street, 


New York city. 

American Society of Engineer Draftsmen, 
regular meeting third Thursday of each 
month Il. IF. Sloan, secretary, 116 Nassau 
street, New York city. 

The Institute of Operating Engineers. Reg- 


ular meeting second Thursday of each month, 
Engineering Societies building, New York 
City. M. W. Rice, secretary, 29 West Thirty- 
ninth street, New York City. 


American Society of Mechanical Engineers; 
monthly meeting second Tuesday. Calvin W. 
Rice, secretary, 29 West Thirty-ninth street, 
New York City. 


Boston Branch National Metal Trades As- 
sociation. Monthly meeting on first Wednes- 
day of each month, Young’s hotel. D. F. 8. 
mg secretary, 141 Milk street, Boston, 

ass. 


Providence Association of Mechanical Engl- 


neers. Monthly meeting fourth Tuesday each 
month. E. C. Bliss, president, 91 Sabine 
street, Providence, R. I. 

New England Foundrymen’s Association: 


regular meeting second Wednesday of each 
month, Exchange Club, Boston, Mass. Fred 
F. Stockwell, 205 Broadway, Cambridgeport, 
Mass. 


Engineers’ Society of Western Pennsy! 
vania: monthly meeting third Tuesday.  El- 
mer K. Hiles, secretary, Fulton building, 
Pittsburg, Penn. 

Superintendents’ and Foremen’s Club of 
Cleveland: monthly meeting third Saturday. 
Philip Frankel, secretary, 310 New England 


building, Cleveland, O. 

Western Society of Engineers, Chicago, Tl. 
Regular meeting first Wednesday evening 
of each month, excepting July and August. 
Secretary, J. H. Warder, 1735 Monadnock 
block, Chicago, Il. 


Philadelphia Foundrymen’s' Association: 
meetings first Wednesday of each month, 
Manufacturers Club, Philadelphia, Penn. 
Howard Evans. secretary, Plier 45 North, 
Philadelphia, Penn. 
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WANTS 


Rate 25 cents per line for each insertion. 
About sigw words make a line. No advertise- 
ments abbreviated. Copy should be sent to 
reach us not later than Friday noon for en- 
suing week’s issue. Answers addressed to our 
care, 505 Pearl Street, New York, will be for- 
warded. Applicants may specifiy names to 
which their replies are not to be forwarded, 
but replies will not be returned. If not for- 
warded, they will be destroyed without notice. 
No information given by us regarding any 
advertiser using box number. Original letters 
of recommendations or other papers of valuc 
should not be inclosed to unknown corvres- 
pondents. Only bona-fide advertisements in- 
serted under this heading. No advertising 
accepted from any agency, association or 
individual charging a fee for “registration,” 
or a commission on wages of successful ap- 
plicants for situations. 


MISCELLANEOUS WANTS 


Caliper catalog free. E.G.Smith, Columbia, Pa, 

Test indicators. H. A. Lowe, Cleveland, O. 

Special machinery developed and _manufac- 
tured. Tompkins Bros. Co., Troy, N. Y. 

We buy or pay royalty for good patented 
machine or tool. Box 282, AMER. MACHINIST. 

Wanted—Work for screw machines and 
gear cutter. Box 775, AMERICAN MACHINIST. 


Light, fine machinery to order; models and 
electrical work specialty. E. O. Chase, New- 
arn, BH. d. 

Automatic and light machinery, tools, dies, 
jigs and fixtures designed. B. Nash, 257 Mar- 
tense St., Brooklyn, N. Y. 

Light and medium weight machinery and 
duplicate parts built to order; tools, jigs, ete. 
MacCordy Mfg. Co., Amsterdam, N. Y. 

Autogenous welding of broken cylinders and 
erank cases is most expertly done by Water- 
bury Welding Works, Waterbury, Conn. 

Punches and dies, jigs and fixtures, light 
and medium weight machinery, etc., built to 
order. Taylor-Shantz Co., Rochester, N. Y. 

Wanted—Machine and press work; tools, 
dies, jigs and machines built to order. The 
G. M. Diehl Machine Works, Wabash, Ind. 

Patents. C. lL. Parker, Patent Attorney, 
ex-examiner Patent Office, 990 G St., Wash- 
Ington, D. C. Write for Inventor's Handbook. 

Working drawings made from sketches or 
specifications; detailing and designing done ; 
sheet metal layouts made; rates reasonable. 
Box 26, AMERICAN MACHINIST. 

Light and medium weight machinery and 
small parts in quantities; also screw machine 
and punch press work, tools, jigs, dies and 
high grade machinery. The Elgin Tool Works, 
Elgin, 

1000-horsepower engine wanted, to run 125 
revolutions per minute, 125 pounds pressure, 
second hand, in first-class condition. Advise 
with full particulars at Room 1270, 50 Church 
St., New York. 

Wanted, by a manufacturer's agent covering 
Pacific Coast, machinery, specialties, or sup- 
plies on commission basis; can furnish best 
of references. J. T. S., 409 Pacific Bldg., Se- 
attle, Washington. 

Large English firm of machine tool im- 
orters having showrooms and offices in Great 
sritain, France, Germany, Italy, India and 
Japan is wanting good agencies for machine 
tools of all kinds. Box 189, Amer. MACH. 


Large concern manufacturing an extensive 
line of conveyers, would like to make selling 
arrangements with agents on commission basis 
for all parts of the States. Address Box 39, 
AMERICAN MACHINIST, 122 S. Michigan Blvd., 
Chicago. 

Patents—An able mechanical engineer will 
see and protect technical points better: valu- 
able suggestions and assistance in developing 
inventions, G. M. Sacerdote, M. E., and 
Reg'd Patent Attorney, 1919 Broadway, New 
York City. 

Manufacturer of telegraph machines, add- 
ing machines, taxameters, accurate  inter- 
changeable parts, dies and special tools, in- 
vites orders for similar special manufacturing. 
The Universal Telegraphic Company, Succes- 


sors to the Rowland Telegraph Company, 
Baltimore, Md. 
Auto cases and tubes first quality guaran- 


teed 3 $10.30, tube $2.75: 20x8 $11.30, 
tube $2.85; 30x31, $15.45, tube $3.75: 32x3% 
$18.70, tube $4.25: 34x4 $27.45. tube $5.75. 
Send for list of all sizes. I ship, allow ex- 
amination on receipt of 10 per cent. amount 
of order. The largest tire dealer in the cen- 





t 
ww 


tral States. W. Vanderpool, Springfield, 0. 

A large and well known firm in central New 
England, which has heen engaged in the 
manufacture of special machinery for up- 


wards of forty years, is desirous of taking on 
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some outside lines, its own legitimate line of 
manufacture being suffering from a depres- 
sion in business, and in order to keep as 
many of its employees busy, and its organiza- 
tion as intact as possible during the dull per- 
iod, we wish to make connections for taking 
on outside lines of machine work; our plant is 
a very complete and modern one; our ma- 
chine tool equipment represents an _ invest- 
ment of about $125,000; we have a full line 
of gear cutters, automatic screw machines, 
and Jones & Lamson turret lathes, ete.; our 
capital is ample, and we guarantee to handle 
in a satisfactory manner any work that may 
be intrusted to us. Write us your require- 
ments. Address Box 72, Worcester, Mass. 








HELP WANTED 


Classification indicates present address of 

advertiser, nothing else. 
CANADA 

Wanted—Experienced hydraulic engineer to 
take charge of sales of water wheel installa- 
tions; state experience, Apply to William 
Hamilton Company, Ltd., Peterborough, Ont. 

Wanted—Mechanical partner with eight to 
ten thousand dollars capital in growing busi- 
ness in Canada; no encumbrance; must pos- 
sess thorough knowledge of jig designing; to 
produce small interchangeable parts requir- 
ing rapid and accurate assembling; also gear 
cutting and building of marine motors, Ad- 
dress P. O. Box No. 682, Montreal, Canada. 

CONNECTICUT 

Wanted—A general foreman in a manufac- 
turing plant located in the East; business of 
manufacturing small interchangeable parts in 
large quantities, now employing 125 men, but 
rapidly growing; man with experience in op- 
erating piece work system preferred; in mak- 
ing application state experience fully and give 
one or more former employers that may be 
referred to. Box 37, AMERICAN MACHINIST. 


DELAWARE 
First class operator for Jones & 
Modern Machinery Co., 


Wanted 
Lamson turret lathe. 
Wilmington, Del. 





ILLINOIS 

Wanted—tFirst-class machinist and _tool- 
maker to take charge of tool room and ma- 
chine repairs in machine shop employing 
about one hundred and fifty men; no jig de- 
signing required, but must be energetic, sys- 
tematic and capable of handling eight to ten 
men efficiently. Address “Gas Engines,” 
AMERICAN MACHINIST. 

Mechanical engineer and designer, with the- 


oretical education and long successful me- 
chanical and practical experience on auto- 
matic machinery, quick and _ conscientious 


work on the board, capable of systematizing 
and taking charge of designing office and of 
developing ideas; steady position for the right 
man with chance for advancement; only first 
class men need apply; state age, experience, 
reference and salary expected. Box 38, AMErR- 
ICAN MACHINIST, 122 South Michigan Blvd., 
Chicago, Ill. 


IOWA 
Wanted—General superintendent, capable 
of taking complete charge of thriving and 
fast growing factory making general line of 


steel stampings; location in good mid-western 
city; runs about thirty punch presses, with 
full supplemental equipment, employs seventy 
operatives; must be first class executive, good 
disciplinarian, able to handle labor, and to 
turn out the work; only thoroughly equipped 
and experienced man need apply; place de- 
mands a good man and will pay for him, 
but wants full value received; no beginners 
or failures wanted, but the chance of a life- 
time for the right man; state fully and 
clearly your qualifications, experience, age 
and salary desired; all will be held strictly 
confidential. Address “X,” Box 50, AM. MA. 


MARYLAND 


Wanted—Capable mechanical draftsman with 
five years’ actual experience, especially marine 
engines; give character of experience and sal- 
ary desired. Ellicott Machine Company, Bal- 
timore, Md. 


MASSACHUSETTS 


Wanted—First class die and toolmakers: 
also a few general mechanics; applicants will 
please give references and experience for the 
past three years. Box 55, AMER. MACHINIST. 


Wanted—First class car draftsmen, those 
familiar with wood and steel car experience 
preferred; none but first class men need ap- 
ply. Osgood Bradley Car Company, Wor- 
cester, Mass. 

Mechanical Engineer—A rapidly growing 
business in Massachusetts needs an engineer, 
technical graduate preferred, who has had ex 
perience in developing and manufacturing 
light automatic machines; he should have 
business experience connected with selling or 
installing machines. in order to assist the 
general manager. Box 41, AMER. MACHINIST. 
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Wanted—General superintendent for a large 
and successful manufacturing concern em- 
ploying high grade skilled labor; applicant 
must be man of first class mechanical ability 
and familiar with modern production meth- 
ods, having a large and successful experience 
in handling help; he must also be capable of 
organizing various mechanical yy ye 
and be proficient in obtaining the fullest ef- 
ficiency of same. Box 17, AMER. MACH. 


MISSOURI 


Wanted—“Cracker Jack” mechanical drafts- 
man, one with technical education preferred, 
who can advance to position of chief drafts- 
man; must be rapid and accurate and of good 
personal appearance; give age, experience, ed- 
ucation and salary expected, Box 57, Am. M. 

NEW JERSEY 
designer for 
perma- 
Box 49, 


class meter 
establishment ; 
man. 


Wanted—First 
large manufacturing 
nent position for competent 
AMERICAN MACHINIST. 

Wanted—First class toolmakers; also some 
first-ciass all-around machinists; steady em- 
yloyment with good wages for efficient men. 
Sox 924, AMERICAN MACHINIST. 

First class tool designers wanted. Apply 
Crocker-Wheeler Company, Ampere, N. J., 
stating age, experience and salary expected. 

Draftsmen—Competent men with broad ex- 
perience in mill building construction, power 
plant design and general engineering wanted 
at once by large industrial plant near New 
York City; full particulars as to experience, 
age, salary and references wanted. Box 991, 
AMERICAN MACHINIST. 





NEW YOXK 

Wanted at once, experienced toolmakers fa- 
miliar with jig and die work. Standard Type- 
writer Company, Groton, N. 

Wanted—First class machinists, 
with marine work, tool hands and 
men only; good wages. Box 3, AM. 

Designer and draftsman for general ma- 
chinery; location within 100 miles of New 
York City. Box 984, AMERICAN MACHINIST. 

Wanted—First class machinists; must have 
best of references and give full particulars in 
regard to previous employment, Box 44, 
AMERICAN MACHINIST. 

Wanted—Two first class operators of hort- 
zontal boring machines; state age, experience 
and references; applications considered confi- 
dential. Box 23, AMERICAN MACHINIST. 

Foreman for machine shop, experienced in 
modern methods and in building internal 
combustion engines; give references, salary 
and experience last five years; northern New 
York. Box 34, AMERICAN MACHINIST. 

Wanted—Draftsman, experienced in valves 
or pumps preferred; in replying, state ex- 
perience in detail, age, wages expected, if 
now employed, married or single; permanent 


familiar 
outside 
MACH. 


position for right man. Box 11, AM. MACH. 
Wanted—Machinists wanted. lathe hands, 
screw machine hands, etc.; steady position, 


desirable surroundings, good wages, no labor 
trouble. Apply by letter, giving account of 
past experience. Maxwell-Briscoe Motor Co., 


Employment Bureau, Tarrytown, N. Y. 
Wanted—First class tool and die makers, 
drop-forge die sinkers, Fox lathe hands; 


steady position, good wages, no labor trouble; 
apply by letter, giving detailed account of 
past experience. faxwell-Briscoe Motor Co., 
Employment Bureau, Tarrytown, N. Y. 
Wanted—wWorks manager for factory em- 
ploying two hundred machinists and molders ; 
must have technical education, shop practice 
and proved executive ability; state terms, ex- 
perience and reference; location, central New 
York. “R. F. 8S." AMERICAN MACHINIST. 
Salesman for line of pease and some high 
grade specialties to visit jobbing and retail 
trade east and west; must also visit machine 
shops to introduce specialties; state age, ex- 
perience, territory covered, salary desired and 


references, “K. F.,"" AMERICAN MACHINIST. 
Wanted—First class machinists, erectors, 
toolmakers, die sinkers, lathe, planer, screw 


machine, boring, milling and gear cutting ma- 
chine hands, Jones & Lamson, Gisholt oper- 
ators and Norton grinders: clean, uptodate 
shop; steady position. Apply, giving account 
of past experience, names of previous employ- 
ers and wages expected, to R. Hoe & Co., 504 
Grand street, New York. 
Wanted—Machinery salesman, live and en- 
ergetic, with theoretical and practical experi- 
ence in gear cutting, for selling high grade, 
well known line of modern gear cutting ma- 
chines; first class opportunity for capable 
hustler; state age, salary desired, former ex- 
perience and territory covered; only men with 
thorough experience in gear cutting line will 
be considered. “S. G.,.” AMeR. MACHINIST. 


OHIO 


Wanted—For Chicago territory an experi- 
enced crane salesman ; 


man with mechanical 


AMERICAN MACHINIST 


engineering experience preferred. Box 30, 


AMERICAN MACHINIST. 

Wanted—An office manager with practical 
experience in mechanical lines and is able 
to invest $5000 for \4 interest, in manufac- 
turing a machine that has no competition and 
is an immense seller. Box 35, AMERICAN 
MACHINIST. 

General superintendent for machine shop 
employing 400 men; must be conversant with 


modern shop practice, system and cost ac- 
counting, strictly .high grade; state age, ex- 
perience and full details first letter. Box 52, 


AMERICAN MACHINIST. 
Wanted—First class machinists, toolmakers, 


die sinkers, lathe, planer, drill press, screw 
machine, boring and milling machine oper- 
ators, wood ana metal patternmakers, brass 


polishers, buffers, finishers, millwrights, ham- 
mermen and blacksmiths, who wish to _ in- 
crease their opportunities, to register with the 
free Employment Department of the National 
Metal Trades Association, New England Build- 
ing, Cleveland, Ohio. 


PENNSYLVANIA 


_ Wanted—Practical machinist, experienced 
in rate setting and time study work; must 


be familiar with steam engine or pump work. 


Box 48, AMERICAN MACHINIST. 
Machinists Wanted—First class lathe, plan- 
er, boring mill and bench hands. Address 


Mr. Wm. J, Casey, Shop Superintendent, The 
Jeanesville Iron Works Co., Hazleton, Pa. 

Wanted One quarterman _ shipfitter-in- 
charge at $5.04 per diem; a competitive ex- 
amination will be held July 17, 1911, for the 
purpose of filling the above position. For 
further information address “Commandant, 
Navy Yard, Philadelphia, Pa.” 

The Monotype School is maintained to 
train young men to meet the constant de- 
mand for operators of our type we and 
composing machine; these’ operators 0 80 
well that we receive more applications for 
places than can be filled; these qualifications 
carry most weight: Common sense, automatic 
machinery experience, printing office experi- 
ence, type foundry experience. Full partic- 
ulars will be furnished to inquirers who fur- 
nish the same information about themselves, 
and mention this paper. Lanston Monotype 
Machine Co., Philadelphia. 


RHODE ISLAND 


Wanted—50 tool makers; experienced men 
on jigs, fixtures, punches and dies and other 
special tools used in the manufacture of high 
grade machine parts on an interchangeable 
basis; apply by letter, stating age, experi- 
ence and salary required, as well as the date 
when you would be able to start if applica- 
tion was accepted, The Taft-Peirce Manu- 
facturing Company, Woonsocket, R. I. 





WISCONSIN 


Wanted—-Assistant foreman; a_ practical 
tool and die maker; we want an intelligent 
man possessing executive ability and able to 
lay out tools for cutting and drawing light 
sheet metals; a man with experience at mak 
ing cooking utensil tools preferred; state age, 
salary wanted and where you have been em- 
ployed. Address Supt., 880 Downer Ave., Mil- 
waukee, Wis. 








SITUATIONS WANTED 


Classification indicates present address 07? 
advertiser, nothing else. 
CONNECTICUT 
Draftsman and designer, mechanical, with 
varied experience on general and special ma- 
chinery, desires to locate in or near New 
York City; technical graduate; best of ref- 


erences. Box 45, AMERICAN MACHINIST. 
Mechanical and electrical engineer, nine 
years’ experience, holding A-1 position with 


large company, manufacturing elevators, wants 

similar position or as technical advisor of in- 

surance interests in New England; capable of 

taking charge. Box 53, AMER. MACHINIST. 
ILLINOIS 


Position as superintendent, by expert tool 
designing draftsman, experienced as drafts- 
man, tool and die maker, and tool room fore- 
man on typewriter and similar work: age 32, 
married. sox 6, AMERICAN MACHINIST. 


INDIANA 

A-1 mechanic; age 33; 14 years’ experience 
as all-around machinist, toolmaker and fore- 
man; technical knowledge; familiar with up- 
todate methods and capable of designing spe- 
cial tools and jigs: now employed with firm 
manufacturing gasolene motors: good reason 
for changing ; correspondence confidential. Box 
60, AMERICAN MACHINIST. 

MAINE 


Manager or superintendent of machine shop, 
forge or foundry: first class references. Box 
996, AMERICAN MACHINIST. 
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MASSACHUSETTS 
mechanic with broad experience in 
factory and machine shop; construction of 
speciai machinery tools, , patterns, elec- 
tro plating and -fiber manufacturing ; engaged ; 
would correspond ; location immaterial. “M,. M, 
S. R,,”” AMERICAN MACHINIST. 


Master 


NEW JERSEY 


Mechanical engineer, with office and shop 
experience, desires position in Metropolitan 
district. Address “E,,”” Box 51, AMer. MacnH. 

First class wood patternmaker, at present 
employed, desires change; experienced on gas- 
olene engine and experimental work; best of 
references. tox 59, AMERICAN MACHINIST. 

NEW YORK 

Master mechanic and chief planner desires 
change; capable man, large job; splendid 
record. W. J. H., AMER. Macu. 

Designer of crude-oil high-compression re- 
versible engines, open for responsible position 
of design or construction. Box 999, AM. MA. 

Working foreman, toolmaker and all-around 
machinist, 18 years’ experience on machine 
tools, electrical, experimental and automatic, 
“W, HL.” AMERICAN MACHINIST. 

Mechanical superintendent, with 18 years’ 
experience, wishes change; broad experience 
in factory management; a good executive and 
organizer; good references. Box 28, AM. Ma. 

Designing draftsman, technical graduate, 
general experience and 15 years with air com- 
pressor and Corliss engine builders, wants po- 
sition; best of references, full particulars on 
request. 30x AMER. MACH, 

Manufacturing engineer ; 


2° 
oe, 


thoroughly 


grounded in different phases of light and 
medium manufacturing on large scale; sue- 
cessful record, with present employers ten 
years. Box 900, AMERICAN MACHINIST. 


wanted as manager or superin- 
tendent by man of large experience. where 
executive and inventive ability would be of 
value; good in making small articles in wood 
and metal. Box 46, AMERICAN MACHINIST. 

Mechanical man, age 29, technically trained, 

years’ experience in shop and drawing 
room, at present assistant chief draftsman of 
large manufacturing concern, desires position 
as chief draftsman or mechanical engineer. 
Box 47, AMERICAN MACHINIST. 


Position 


OHIO 


Experienced (20 years) superintendent or 
master mechanic desires change; modern shop 
methods; executive and an organizer; good 
references. Box 58, AMERICAN MACHINIST. 

Automobile engineer, with eight 
perience in drafting room, shop and 
mental room, desires to make a 
recommendations exceptionally good. 
AMERICAN MACHINIST. 


years’ ex- 
experi- 
change ; 
Box at, 


PENNSYLVANIA 


First class draftsman with eight years’ ex- 
perience, wants position. Box &, AM. MAcH, 
Designer on special machinery, ready to 
develop ideas, desires change. Box 9, Am. M. 
Cost accountant, broad gage, practical 
shop man, desires change. Box 42, Am, MA. 
Competent draftsman, with three years’ va- 
ried experience, would like a situation near 
New York; best of reference. Box 40, Am. M. 
Draftsman, 30, technical, 11 years’ experi- 
ence, including four in shop, capable designer, 
special and automatic machinery, engines, etc., 
successful as executive, some tool work, now 
employed, but wishes change for good rea- 
sons. Box 54, AMERICAN MACHINIST. 
Superintendent, specialist in uptodate pro- 
duction methods and cost reduction: over 19 
years’ active and practical experience in ma- 
chine shop, engineering office, in plants mak- 
ing interchangeable machinery; married; 35 
years; best of references. Box 56, Am. Ma, 


WISCONSIN 


I am qualified to superintend the installa- 
tion and operation of the efficiency or bonus 
system, having had several years’ experience 
in that branch of manufacturing. Address 
“X Z,.” AMERICAN MACHINIST. 








For SALE 


Machine a - for sale in a manufacturing 


town in New Jersey; good chance for one or 
two_ bright mechanics to invest a few thou 
sand dollars; an excellent opening for auto 


mobile shop along with present business. Box 


43, AMERICAN MACHINIST. 

For Sale—One %-inch new model Cleve 
land automatic screw machine with three 
spindle speed attachment, tilting magazine 
and complete set of tools: new machine in 
perfect condition: has been used not more 
than 700 hours: not adapted to our work 
Box 956, AMERICAN MACHINIST 
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Talks With Our Readers 


Vacation days are here—-the 
time when some of us are 
wondering where to go, some 
if they can afford to go where 


they want to. 


But did you ever stop to think 
how much we are dependent 
upon advertising for not 
alone our knowledge of time 
and labor-saving methods and 
machines, but for our pleas- 
ures? 


Even the natural wonders of 
the world do not attract spec- 
ial attention unless they are 
properly advertised. 


Read what Elbert Hubbard 
says about it in the Philistine: 
“Time was when the Mam- 
moth Cave of Kentucky was 
one of the wonders of the 
world. The Cave is there yet, 
but only colored picnic parties 
go there now, or possibly an 
occasional person wanders 
thither because he remembers 
how, in days agone, his father 
and mother made their wed- 
ding journey here, and then 
came home and talked of it 
for the rest of their lives. 


“Records can be seen at the 
Mammoth Cave hotel showing 
the exact number of persons 
who have visited the Cave 
since this hotel was opened 
in 1837. 


“Tt is worth while to note that 
in the year 1844 an average of 
ninety-three persons a day 
were shown the wonders of 
the Mammoth Cave, while in 


By The Sales Manager 


1905 the average, not count- 
ing local picnic parties, was 
less than a dozen. In 1844 
the population of the United 
States was less than twenty 
millions, and there was not a 
railroad in the State of Ken- 
tucky. And yet people came 
here from all the New Eng- 
land and Middle States by the 
hundred. 


‘Edward Everett guided a 
party of New England school 
teachers here in the summer 
of 1847. They came by way 
of Pittsburg, taking a steamer 
thence to Owensboro, Ky., 
and then by stage a two days’ 
ride—eighty miles—to the 
Cave. 


‘The hotel is here now prac- 
tically as it was then, and one 
can easily believe that no new 
furniture has been added. 


‘From 1840 to 1870 scarcely 
a person of note then living 
but visited the Cave—it was a 
sort of finishing touch to one’s 
education, and people who 
could not talk intelligently of 
Niagara Falls and the Mam- 
moth Cave had no standing 
in polite society. 


“Everett gave lectures at 
Harvard on the Mammoth 
Cave. Webster gave a great 
speech at the Cave in 1854, 
and Emerson, in his essays, 
several times refers to his 
visit here, telling of the fish 
that have no eyes to see. 


“Barnum brought Jennie 
Lind here, and she sat in a 


stalagmite chair that is now 
proudly pointed out by the 


guides. 


“From the year 1850 to the 
breaking out of the war in 
1861, there were held over 
three hundred conventions of 
learned societies, college alum- 
ni, and gatherings of promi- 
nent people from all over 
the world. 


“It is worth while to note 
the stern fact that even the 
wonders of creation do not 
actually attract any special at- 
tention unless some advertis- 
ing man gets busy. The 
railroads really make Niagara 
Falls go. They are advertis- 
ing it continually as a contin- 
uous performance, and filling 
people with a desire to go 
there, then transporting them 
for consideration.” 

2 2 * 
Whether in search of pleasure 
or profit, it pays to read 
advertising. 


Especially is this true of the 
real vital news of your busi- 
ness—the ideas and helpful 
suggestions in the Selling Sec- 
tion of the AMERICAN Ma.- 
CHINIST. 


A careful reading of it each 
week will make you better 
fitted to think, talk and aci 
on the most economical and 
effective means of doing your 
work. 

* X * 


Only reliable products can be 
continuously advertised. 


July 13, 1911 
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Building Panama Canal Lock Gates 


We are in the habit of thinking of 
the building of the Panama Canal as a 
job of digging—the moving of huge 
masses of earth and rock. Broadly 
speaking, this is true. But in the build- 
ing of the gates for the locks and their 
operating machinery, there is a great 
deal of interesting machine-shop work. 
It is, therefore, a source of satisfaction 
to be able to present to the readers of the 
AMERICAN MACHINIST a series of photo- 
graphs and drawings showing the me- 
chanical details of these huge lock gates 
and some of the methods and tools used 
in their building. 

The bids for these gates were opened 
on June 15, 1910, showing the suc- 
cessful bidder to be the McClintic- 
Marshall Construction Company, of Pitts- 
burg, Penn. The sum of the _ bid 


Editorial Correspondence 








Mechanical details of the 
bearings, hinges and water- 
tight meeting strips; and the 
general design. Machining 
operations in making and 
assembling the parts. 

If all the gates were piled 
end to end, one on top of 
the other, they would make 
a tower more than a mile 
and a quarter high. 




















a — 


was $5,374,474.82 for the entire work. 
This comprises 46 lock gates complete- 
ly erected in place and spare parts 
sufficient for the construction of one 
additional gate of two leaves of the 
larger size. The accompanying table 
shows the hight of the gates and their 
location at Panama. The total amount 
of material covered by this contract is 
118,488,100 pounds, or, roughly 60,000 
tons. 

To show the immensity of the job in a 
striking way, were all of the gates to be 
piled end to end, one on top of the other, 
they would make a tower more than a 
mile and a quarter high. 

In Fig. 1 are shown two sections, each 
one-fourth of the hight of a finished gate, 
of one 77-foot leaf. The part at the left 
is the lower third, and the part at the 
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LoweER THIRD AND MippLe THIRD OF One LEAF OF A 77-FooT PANAMA CANAL Lock GATE 
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right the middle third. It has been the 
practice of the McClintic-Marshall Com- 
pany to erect, as shown, one leaf for 
each hight of gate. At the time of this 
writing, a considerable portion of the 
work has been fabricated and shipped to 
Panama, where erecting is in progress. 

The gates are what is known as the 
mitering type (See the lower part of Fig. 
2). 


GENERAL DESCRIPTION OF THE DESIGN 


Fig. 2 shows in elevation and a few 
sections the general design for one leaf 
of a 77-foot gate. It consists essentially 
of a system of horizontal girders, vertical 
end girders, and connecting frames, dia- 
phragms and _ intercostals, forming a 
skeleton, covered on both sides with 
steel plate sheeting extending from the 
top to the bottom. The lower part for 
a distance roughly one-half of the hight 
is to be water-tight and will serve as an 
air chamber or flotation chamber for the 
leaf. Water is permitted to enter the 
upper part. 

At both ends of each leaf is a ver- 
tical nickel-steel bearing strip secured to 


























NUMBER OF LEAVES 
Pedro Mira- 
Hights Total Gatun Miguel flores 
of Sr eee $ | 4 
) 16 | 16 
Te es whascaned 40 SS ee 16 
77 feet 10 inches... 8 me 
66 feet..... ora 1 ee 
64 feet S inches.... 8 t 4 
17 feet 4 inches.... 12 4 | t 
Grand total...... 92 10) 24 28 
steel end reaction castings. The thrust 


of the water is transferred through the 
gate to the bearing strip at the masonry 
end, and to each leaf from its mate at 
their meeting point. On the bottom of 
the lock is bolted a timber sill acting as 
a stop. The top of each leaf has a con- 
crete footwalk and suitable handrailings. 

The method of support, also shown in 
Fig. 2, consists of a hemispherical pintle 
at the bottom of the masonry end of each 
leaf, and a hinge at the top. Each leaf 
is to be swung open and shut by means 
of a stiff strut operated by mechanism 
driven by an electric motor and located 
on the lock wall. Fig. 3 shows in as- 
sembly the pintle bearing. It consists of 
a heavy cast plate set in the masonry 
floor of the lock and supporting a vana- 
dium-steel shoe, in which the nickel-steel 
pintle is set. This pintle is hemispher- 
ical in shape and has a diameter of 16 
inches. The bearing with which it mates 
is of manganese bronze, set in a heavy 
vanadium-steel casting fastened to the 
lower girder of the leaf. The load upon 
each one of these bearings is enormous 
in spite of the flotation effect of the air 
chamber. This can be judged when the 
weight of the heaviest leaf is considered; 
namely, 1,483,700 pounds, or nearly 750 
net tons. 


AMERICAN MACHINIST 


At the top is a large hinge, shown in 
assembled detail in Fig. 3. The hinge 
pin is of nickel steel, ten inches in diam- 
eter and bears in a bronze bushing. This 
bushing is set in the outer end of a large 
yoke casting, which in turn is keyed to a 
steel structure embedded in the con- 
crete side wall of the lock. Fig. 4 shows 
a detail of this yoke casting and of the 
flat-steel keys used to key it into place. 
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tire length they are made to enter a ma- 
chined groove in the large steel reaction 
castings on the end of each leaf—see 
B of Fig. 1—are provided with adjust- 


_ing screws, and after they are finally set 


in position the space between their backs 
and the faces of castings is to be run 
with babbitt. These details are well 
shown by Fig. 5. 

The final leveling of the shoe carrying 
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Plan of Top of Leaf 
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Plan 


ELEVATION AND SECTIONS OF ONE LEAF OF A 77-FOOT PANAMA CANAL 


Lock GATE 


DETAILS OF THE WATER-TIGHT JOINT 


Fig. 5 shows details of the bearing 
Strips at both the mitering end and ma- 
sonry end of each leaf. These strips 
are of nickel steel with curved bearing 
faces that are expected to meet and form 
a practically water-tight joint. AS a 
means of setting these strips truly ver- 
tical and having them fit for their en- 


the hemispherical pintle at the bottom of 
the leaf is likewise to be done by using 
babbitt. As a matter of interest, the 
specifications call for some 350 tons of 
babbitt to complete the entire job. 
The nickel-steel specified for the 
pintles, hinge pins, bearing plates and 
wedges, as shown in Figs. 3, 4 and 5, 
shall contain not over 0.04 per cent. of 
phosphorus, nor 0.05 per cent. of sul- 
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phur, and not less than 3.25 per cent. of 
nickel. Its ultimate strength shall be 
not less than 85,000 nor more than 100,- 
000 pounds per square inch, with a min- 
imum yield point of 55 per cent. of the 
ultimate tensile strength and a minimum 
elongation in two inches of 1,750,000 
divided by the ultimate tensile strength. 


WORKMANSHIP REQUIRED 


At first glance the building of these 
gates may be looked upon as merely a 


AMERICAN MACHINIST 

lower half of each gate must be water- 
tight to form the air chamber, puts part 
of the work of framing and sheeting in 
the class of shipbuilding rather than or- 
dinary structural work. Thus we find a 
great deal of machine work being done 
in finishing the girders and frames for 
these gates; in fact a number of machine 
tools were installed especially for this 
job. To show still further the likeness 
to a shipbuilding job, there will be mil- 
lions of feet of calking to make the air 








{ 





Nickel Steel 








Vanadium Steel, 
Weight 6360 /b, 






— =3s - 
TT 





























Vanadium Steel, 
Weight 3/00 Ib.|-+ 


Nickel Steel, 
Weight 900/b. 


Vanadium Steel, 











Manga nese 
Bronze 















Weight 2080 Ib: 










WOW 





Sony 





Fic. 3. ASSEMBLY OF PINTLE 


structural-steel job, like bridge building 
or fabricating and erecting the steel 
frame of a huge building. Such, how- 
ever, is not the case. From the fact that 
these gates are moving members and 


that they must fit to make reasonably 
water-tight joints, a greater degree of 
accuracy is required than is called for 
by the ordinary bridge-building job. 
the other hand, from the 


On 
fact that the 


BEARING AND Top HINGE 


chambers water-tight and at some points, 
particularly the ends of the girders, 
sheets of canvas soaked in red lead paint 
are being inserted between the plates 
to act as water stops. Furthermore, 
each gate is divided by means of ver- 
tical bulk heads into six series of com- 
partments. These compartments are con- 
nected by means of water-tight bulk 
heads, and one compartment is connected 
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with the top of the leaf by a man shaft, 
thus permitting of inspection at any time. 

To remove any leakage which may 
enter the air chambers or to dewater in 
case a chamber should be flooded, a cen- 
trifugal pumping system is to be in- 
stalled, the general scheme of which is 
shown in Fig. 6. 

As further interesting mechanical de- 
tails, the handrailings at the top of each 
leaf, see Fig. 3, are provided with mech- 
anism whereby they can be collapsed 
and laid down against the sides. This 
is to permit a tow line to be carried across 
the top of the gates and dragged thereon. 


A Few PROVISIONS OF THE SPECI- 
FICATION 


A few of the provisions of the spe- 
cifications and contract dealing with the 
mechanical details are of interest. The 
contract is based on a pound price, name- 
ly 3.785 cents per pound for structural 
steel erected, and 2.62 cents per pound 
for structural steel not erected. All ma- 
terial after it is finished and ready either 
for shipment to Panama or for temporary 
erection at Pittsburg is carefully weighed 
by Government inspectors. If the final 
weight exceeds the computed weight by a 
percentage greater than the following 
factors, the excess is not to be paid for. 
Excess is permitted on castings to the 
amount of 5 per cent., on shapes, bars 
and other steel 2 per cent., on plates 
ranged from 3'% to 13 per cent., depend- 
ing upon the thickness of the plate and 
its width. 

From the necessity of preventing rust- 
ing as much as possible the specifications 
call for the removal of all rust and mill 
scale by sand blasting or by wire brush- 
ing for surfaces that are to be in contact 
after riveting, for the removal of all 
grease by means of gasolene or other 
fluid, and the applying of a first coat of 
paint immediately after the cleansing 
has been finished and before any oxi- 
dation has taken place. In order to 
hasten the work, pickling is also being 
used for parts that are not in any way 
assembled before shipping. At a later 
point in this article the sand-blasting and 
pickling plants are illustrated. 

Two kinds of paint are specified, 
namely bitumastic solution, made by the 
American Bitumastic Enamel Company, 
of Philadelphia, and a pure red-lead paint. 
The composition of this latter is, pure 
red lead 35 pounds, raw linseed oil one 
gallon, spirits of turpentine two gills, 
Japan dryer two gills. 

Again with the idea of durability in 
mind, the specifications call for the use 
of British Guiana green-heart timber 
for the sills against which the gates stop 
on the bottom of the lock and for the 
fenders on the sides of the gates against 
which a passing ship may rub. 

All threads for all bolts throughout the 
ertire work are to be United States 
Standard 
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As a large number of patterns have 
been needed, it is specified that they 
shall become the property of the Isthmian 
Canal Commission after the work is fin- 
ished; this, of course, with an eye to 
future repairs. 


SHOP OPERATIONS IN BUILDING THE 
GATES 


Fig. 7 to 23, inclusive, show a number 
of shop operations in making the parts 


Vanadium Steel 


Weight :-6360/b 
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shows one of these girders being drilled 
after partial assembling. The way in 
which the pieces are bolted together in 
order to assure alinement, and the use of 
jig castings as seen at the right-hand end, 
are shown in this figure. Great care has 
been taken to have the holes properly 
alined, in order to facilitate erection in 
the field. In fact, turning again to Fig. 
1, the lining up of the holes in the outer 
sheeting and the inner girders on the 


¥ © 











Yoke. 


Nickel 
Steel 


Wedge. 


Fic. 4. DeTAILs oF Yoke, HINGE PIN AND WEDGES 


of the gates, and are representative of 
the work as it is now being carried on in 
Rankin, Penn. The largest assembled 
pieces are, of course, the horizontal gird- 
ers, the largest members of the skeleton 


of each leaf. Fig. 7 shows such a girder 


after being riveted together, and on its 
Fig. 8 


way to the sand-blast house. 





curved ends is something noteworthy. 
When the material for this article was 
collected a particular examination was 
made of these holes and the alinement 
was found to be of the best. 

Fig. 9 shows another girder, not as 
much assembled as the one in Fig. 8, but 
undergoing the reaming and counter-sink- 
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ing operations. This particular girder is 
for the top of one leaf, as shown by the 
circular plate with a large central hole, 
seen at the left-hand end. The use of nu- 
merous bolts to hold the parts assembled 
during the machining operation is well 
illustrated by this photograph. 

Fig. 10 shows one of these girders in 
the operation of having its ends milled 
to length. Turning a moment to Fig. 5 
it will be seen that the ends of the gird- 
ers are not parallel, but stand at a con- 
siderable angle. In order to get these 
ends at the exact angle required and at 
the same time get the girders to the re- 
quired length in order that there may be 
no difficulty in setting the vertical bear- 
ing plates in the field, it has been found 
best to mill these ends as shown. For 
that reason two vertical Newton millers 
were purchased and are seen in position 
for this operation in Fig. 10. 
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Fic. 6. PUMPING PLANT FOR A LEAF 


Turning now to Fig. 11 we see an unu- 
sual horizontal boring operation. This is 
the set-up for boring the hinge pin holes 
in one of the top girders. The illustra- 
tion is so plain that description is un- 
necessary. 

Figs. 12, 13 and 14 show three milling 
operations and give an idea of the amount 
of machine work that is necessary in 
making the parts. Fig. 13 shows the sur- 
facing of all four sides of some of the in- 
ner frames. Fig. 12 shows the squaring 
up of sheeting plates and Fig. 14 shows 
the squaring off of the ends of one of the 
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bent plates forming the ends of the leaf 
and to which the steel castings are 
bolted, which later on are to receive the 
nickel-steel bearing strips. 

In Fig. 15 we see a drilling operation 
and have illustrated the use of drilling 
templets, of which a large number have 
been made for the job. These templets 
are pieces of sheet steel in which hard- 
ened-steel bushings are driven. 

Fig. 16 shows the bending of an angle 
for one of the girders. On top of the 
movable jaw of the bulldozer is a sheet- 
metal templet, to which the bend is fitted. 

Figs. 17 and 18 show a power-driven 
punch with a strip-steel templet in place 
for locating punched holes. Fig. 18 
shows in more detail a portion of the 
pilot wheel and the pawl moved along the 
strip or shape being punched and used 
for locating the holes. A large number 
of templets have been made fos this 
work, a few of which are shown in the 
rack of Fig. 19. These are all of strip- 
steel painted white with scribed lines 
giving the spacings of the punched holes. 

A forging job is illustrated by Figs. 20 
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Fic. 7. A HORIZONTAL GIRDER ASSEMBLED AND ON ITS WAY TO THE SAND-BLAST 
HOUSE 


and 21. It is the making of an angle- the forge and anvil block with an offset 
iron, water-tight frame. Fig. 20 shows forged and the miter cut. In the fore- 
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Fic. 10. MILLING THE ENDs OF A LEAF GIRDER Fic. 11. BorRING THE HINGE-PIN HOLE IN A LEAF GIRDER 
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Fic. 12. 
SHEETING 





Fic. 14. 
END OF A LEAF 


ground is a steel templet to which the 
frames are fitted. Fig. 21 shows at the 
right a finished frame, at the left a frame 
offset and bent ready to weld, and on the 
horses at the back a length of angle iron 
from which the frame is made, and a 
length forged ready to bend. Several 
thousand of these frames are required, 
and as made they represent an excellent 
job of structural steel forging. The final 
illustrations show the apparatus used for 
cleaning the mill scale and rust from all 
of the parts prior to the first painting. 
Fig. 22 shows a girder inside of the sand- 
blasting house used to clean the sur- 
faces of riveted members, which it would 
be inadvisable to pickle. The capacity of 
this plant as operated is some 48,000 
square feet per week. 

The smaller parts, such as are shipped 
to Panama without being riveted together, 
are being pickled in the tanks shown in 


Fig. 23. Here are three pickle tanks 
and two lime-water tanks. Sulphuric- 
acid pickle is used. The tanks are 


served by an overhead traveling crane 
and have a combined capacity of some 
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RoTARY PLANING ALL Four SIDES OF INNER 


FRAMES 








SQUARING THE ENDS OF A BENT PLATE FOR THE 
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60,000 square feet of surface per week 
of 54 hours. 

In closing it is a pleasure to acknowl- 
edge the courtesy of the Isthmian Canal 


DRILLING FRAMES, USING A DRILLING 


TEMPLET 


Commission and the McClintic-Marshall 
Construction Company in providing fa- 
cilities for procuring the photographs and 
material upon which this article is based. 
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Fic. 16. BENDING THE LARGE ANGLES OF THE HORIZONTAL GIRDERS OF ONE OF THE 
LARGER GATE LEAVES 

















July 13, 1911 





MACHINIST 


AMERICAN 


ou 
ut 











Le 
>. » 2 








Fic. 17. 


How I Began to Write for 
the American Machinist 
By THomAS D. WEsT 


[The following interesting experience is 
condensed from the Jndustrial World of 
May 22—EpiTor]. 

During my travels as a young man, I 
always made sketches of any novel ap- 
pliance that was new to me, as well as 
notes on ways and means of doing work. 
These grew in number until I had a large 
case full of them. There is little ques- 
tion but what my possessing the above 
matter along in 1880 was the original 
cause of my starting to write articles on 
practical founding and which came about 
after the following manner: 

A neighbor, John Doolittle, and an ex- 
cellent machinist by trade, working in 
Cleveland, came to observe my collec- 
tion through his teaching me evenings 
to be a better draftsman. One of these 
evenings he asked me if I had ever writ- 
ten any articles on founding. I told him 
no; and, further, that I never had such 
an idea in my head. He replied that 
he thought I would make a most excel- 
lent writer, and he was going to send 





Fic. 20. ForRGING A WATERTIGHT FRAME 





PowER PUNCH USED FOR PUNCHING Rivet HOLES 





some of the editors after me. I begged 
of him not to do so, as I had no literary 
training and not the least conception 
of what I might write or how to get at 
it. Nevertheless, several letters came from 
the late Mr. Bailey, chief editor of the 
AMERICAN MACHINIST, strongly urging 








Fic. 18. TEMPLET AND REGISTERING PAWL OF PUNCH 


me to make a trial until, finally, I con- 
sented to do so. At this time I had 
charge of a Cleveland foundry, now ex- 
tinct, in which I was called “The Boy 
Foreman.” Leaving this position I 
started work as the leading molder for 
the Cleveland Rolling Mill foundry, and 
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RACK OF STEEL TEMPLETS FOR PUNCHING MEMBERS OF 


THE Lock GATES 
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A FINISHED FRAME AND THE PRODUCT OF THE 
VARIOUS OPERATIONS IN MAKING IT 
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while being employed with this firm under 
the late John Stoney, I noticed they had 
a practice of burning the necks on rolls 
that had been broken off, something that 
in all my previous travels I had not seen 
As this was a subject I 
felt confident would interest all good 
molders, founders and the like, I con- 
cluded to take it for a trial article. 

It was not long before I had the ar- 
ticle ready for mailing to Mr. Bailey. For 
several weeks after this I watched with 
a kind of dread for the article; and 
not seeing it appear inside of a month 
I concluded it had found the waste 
basket, and put the whole matter behind 
me. In the interval I had been solicitea 
to plan and take charge of a new foundry 
for the Variety Iron Works, of Cleveland, 


nor heard of. 


AMERICAN MACHINIST 

on him for having got me into such 
a mess. He only laughed at me, and he 
takes delight to this day in saying I was 
scared white, with my hair standing on 
end, 


THE LACK OF PRECEDENT 


The writers and readers of foundry 
articles today must remember that 30 
years ago there were 10 precedents to 
guide one in knowing how the venture I 
undertook in first writing practical ar- 
ticles might be received by the crafts- 
men, etc., of the trade. Again, I was at 
this time little more than a boy in a 
business where its tradesmen generally 
vied with each other in withholding 
any information they might possess. 
What one might know of the business 
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ticles, when in reality I could not think 
of another subject that I felt would be 
worthy of publication. At this period 
a turn came that I had not contemplated. 
This was the receipt of flattering letters 
from engineers, presidents of machine- 
construction plants and some foundry 
managers, a part of whom I believe were 
urged on by Mr. Bailey to influence me 
to write more articles as Mr. Doolittle 
had, no doubt, given them great expecta- 
tions of what I might be able to do. It 
all had the intended effect; and I soon 
found myself seriously considering what 
I might give as a second article. 

It will be well to mention at this point 
that I could not allow myself to think of 
writing anything that would not com- 
mand the grave attention of the oldest 
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One day, while standing on a ladder in- 
vestigating an oven’s damper, Mr. Cham- 


berlain, one of the proprietors, ap- 
proached me, asking my initials. I told 
him. “Thomas D. West?” he echoed 


“well, they have you out in great shape 
this week in the AMERICAN MACHINIST” 
and walked off. 

At a loss to comprehend “great 
shape,” I was embarrassed and lost no 
time in reaching home that evening to 
obtain a copy of the paper, which, to my 
dismay, had the article spread out in a 
very striking manner all over the front 
page. The sight caused me to feel mad, 
glad and perplexed; and before attempt- 
ing to read the article I hunted up my 
friend Mr. Doolittle, to vent my spleen 


his 


INTERIOR OF SAND-BLAST HOUSE 


he obtained through hard initiative phys- 
ical labor in assisting workers, many of 
whom, if they had the power, would take 
all knowledge of the art to the grave 
with them in the thought of glorifying 
the unmeasurable self-importance. As 
young as I was at this time, I had al- 
ways contended that I owed the world 
something for what it was tendering me. 
This point influenced me more than any 
other in finally making the start I did. 
However, I certainly would have felt bet- 
ter if the AMERICAN MACHINIST had start- 
ed me in by having my first article appear 
in some dark corner of its paper. 

Among the difficulties following the 
prominence given my first article, was 
the persistence of editors for more ar- 


Fic. 23. THE PICKLING PLANT 


and most experienced molders' or 
foundrymen of that day as well as the 
novices. Of a sudden, as it were, dur- 
ing my studies for another article, the 
thought came to me: What are the prin- 
ciples involved in the various phases of 
melting, molding, etc.? In following this 
line of reasoning I was soon awakened 
to the fact that I, like most all others, 
had been a mere imitator, for from in- 
quiry of the oldest and best among them 
I soon learned they knew of all this 
no more than I. With a discovery of 
the great, expansive field for original and 
research work that lay before me, it was 
not long before I was mailing the AMeERI- 
CAN MACHINIST an article atleast every 
two weeks. 
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Machining Magneto Parts 


So much of the successful running of 
an automobile depends on the ignition 
system that unusual care is exercised in 
its selection by builders of even the 
cheapest cars, and it goes without saying 
that a magneto that was poorly made, 
even if well designed, would soon go into 
the discard, but the reputation of a well 
designed, well made and carefully tested 
magneto creates a demand that grows 
faster than the factory resources and ne- 
Cessitates constant additions in room, 
equipment and men. 

In the factory of C. F. Splitdorf, New 
York City, maker of the Splitdorf mag- 


By Ethan Viall * 








Tools and fixtures used in 
machining pole pieces. 

Novel faceplate clamp- 
ing fixtures. 

Standard universal 
chucks fitted for gear-blank 
work. 
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netos, the greatest care is exercised in 
every department, to have their machines 
as near perfection as possible before 
shipment. 

In this article a number of jigs and fix- 
tures used in manufacturing magnetos, 
are illustrated and described through the 
courtesy of C. F. Splitdorf and Superin- 
tendent Walbrun. 


BoRING AND FACING THE ENDS OF POLE 
PIECES 


Magneto pole pieces are bored out 
three sets at a time on a Binsse boring 











AN ASSEMBLING CRADLE 
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machine fitted as shown in Fig. 1, one 
of the sets, consisting of a base and two 
pole pieces held together by screws, be- 
ing shown at A. These pole pieces and 
bases are first milled, drilled and tapped 
and then assembled in the cradle shown 
in Fig. 2; then after boring as illustrated 
in the first halftone, they are mounted on 
a mandrel A, Fig. 3, and the ends trued 
up to size, using a forked tool holder B, 


BorING OuT MAGNETO-POLE 


PIECES 


Carrying two cutters. This type of tool- 
holder is used on many jobs throughout 
the factory. 

Great care is exercised to have the 
parts interchangeable, but cumulative er- 
rors are removed by various machining 
operations after some of the pieces are 
assembled, and in the case of the pole 
pieces and base, they are placed over a 
locating plug A, in the jig shown in Fig. 
4 and the bottoms carefully faced off so 
that the center point of the bore in the 
pole pieces will be the same distance 
from the bottom of the magneto in all 
It will be seen that the basis of 
the jig used, is a two-jawed universal 
chuck on the face of which the locating 
plug has been set. The base of the mag- 
neto is set exactly at right angles to the 
cross slide, the final 
tightening of the jaws, by running the 
plate B in the tailstock, up against it, and 
then giving the chuck screw a final turn. 
rule, are 


cases. 


just previous to 


Die-cast parts, as a con- 
sidered accurate enough for all ordinary 
purposes, just as they come from the 
molds, but magneto parts made by the 
die-casting process are carefully ma- 
chined so as to have the important di- 


mensions absolutely accurate. 
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PIECES AND BOTTOM, AT ONCE 








FINISHING BoTtH ENpDs OF POLE 








Fic. 5. CAM-OPERATED CLAMPING 
FIXTURE 





Fic. 4. CHUCK JIG AND TAILSTOCK SQUAR- 
ING PLATE 





Fic. 6. A Piece 1n- Fic. 7. ANOTHER CAM 
POSITION MOVEMENT 
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CAM OPERATED CLAMPING FIXTURE 


Die-cast magneto fronts are bored out 
at A for breaker boxes and turned at B, 
Fig. 5, while held in the fixture shown 
attached to the lathe face plate. The 


casting is located in this fixture by pins 
on the face which enter the screw holes 
of the casting, claws C and D operated 
by lever and cam ring E, holding the 
piece firmly in place. 


AMERICAN MACHINIST 
the face of which a special plate has 
been fitted. After one side has been 
finished, the gear blank is placed in a 
similar chuck, Fig. 11, and the other 
side machined with the formed tool A, 
the right thickness being obtained easily 
by using the stop B, which may be ad- 
justed at any time. 

The blanks are next placed 19 at a 
time on a mandrel and the circumfer- 
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In most cases the “bur” which the 
toolmaker thinks is caused by too great 
clearance is really caused by too little. 
The blank will always be found to be a 
little larger than the punch regardless 
of the size of the die. 

Now if the die is a close fit for the 
punch it follows that the blank will have 
to be forced through the die which will 
cause a “bur” to be turned up on its 














Fic. 8. BoriING AND TRIMMING BREAKER BOXES 


The center hole is bored out in the 
fixture shown in Fig. 6, using the breaker 
box seat just finished to locate by in 
order to have the center distances of the 
center hole and the breaker box exactly 
‘ight, a plug set into the fixture at A 
over which the breaker box seat just fits, 
answering the purpose. The clamping 
claws B and C of this fixture, while simi- 
lar to the ones previously shown, are 
operated in a different way as will be 
seen from Fig. 7. In this halftone A 
and B are the ends of the claws shown 
in Fig. 6; C and D are rollers and E is a 
cam operated by means of a pin thrust 
into hole F. As will be easily seen, the 
claws may be drawn tight against the 
casting or loosened by a quarter turn of 
the cam. 


A Box TooL WITH A PILOT BUSHING 


Breaker boxes, referred to above, are 
bored out and the edges trimmed in a 
Dreses turret lathe fitted with a two- 
jawed chuck having shaped false jaws, 
as shown in Fig. 8, the pilots of the tur- 
ret tools being guided by a bushing in 
the spindle. The outside is then finished 
with a box tool, the breaker box being 
placed on an expanding chuck at A, Fig. 
9 A feature of this operation is the way 
the box tool B is guided during the cut- 
ting by the hardened sleeve C which 
fits over the part D on the nose of the 
spindle, and acts as a pilot, the cutter 
for the outside of the breaker box being 
set into the box tool at E and the other 
cutters farther back on the opposite 
side. A number of the finished breaker 
boxes are shown at F. 


CHUCKS FOR GEAR BLANKS 


Magneto’ gear-blank’ castings are 
drilled, reamed and faced, as shown in 
Fig. 10, while held in a universal three- 
jawed chuck, the jaws of which have 


been turned and bored to shape and to 
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ONE SIDE OF GEAR BLANK 


ence finished, after which the teeth are 
cut in an automatic gear cutter. 








Tool Clearance 
By ANDREW G. Brown 


The tool-making branch of mechanical 
engineering is rapidly becoming an ex- 
act science. Ambitious men are ready 
to grasp every little point that will help 
to make better work, a little faster time, 
or add to the life of the tool. 

In my experience in many shops I 
have found a tendency to make punches 
fit the die too closely. This is a point of 
great importance as can be proved by any 
competent toolmaker. 

It would be of little use to try to com- 
pose a table of clearance on account of 
the variety of cutting qualities of va- 
rious metals, as well as the compositions 
and tempers of each. Let the size of the 
die be equal to the size of the punch 
plus two-tenths of the thickness to be cut 
for a first trial. 

Experience has taught me that the 
greater the clearance allowed between 
punch and die, the better the resulting 
blanks, and the longer the tools will re- 
main sharp; provided the metal is cut 
before it begins to draw into the die. 














FINISHING OPPOSITE SIDE OF 
GEAR BLANK 
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edges, while the same blank would drop 
or push easily through the die in which 
clearance had been allowed. Again, if 
the press tools changed position ever so 
little (which is sure to happen) the close- 
fitting punch and die will begin to be 
dulled by their action against each other, 
while the cutting edges protected by a 
sufficient clearance never come into con- 
tact. The great importance of having 
this clearance evenly divided on all sides 
of the blank will be recognized at once. 

I believe in the use of the subpress 
even with open tools when large quan- 
tities of blanks are to be made. 

When open tools must be used, great 
care in setting is necessary. Narrow 
strips of metal equal in thickness to the 
clearance on one side, of punch and die, 
may be cut and bent to a right angle, 
and placed at intervals around the cut- 
ting edge of the die. 

Thus the puneh may be entered with 
an even clearance on all sides. Above 
all things see that the parts of the tools 
and press are secured. 

With a careful observance of theese 
simple rules, a surprising amount of 
trouble will vanish, presses may be run 
at a higher speed, tools remain sharp 
longer, and better work result. 
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Westinghouse Balancing Machine 


With the present extensive use of 
very high-speed machinery, the question 
of running balance is of vast importance 
and many articles on this subject have 
appeared in the technical journals. One 
important piece of apparatus requiring 
careful running balance is the steam tur- 
bine, and the accompanying illustrations 
show a device for securing this condi- 
tion, used by the Westinghouse Machine 
Company of East Pittsburg, Penn. 

This device, which is the invention of 
Francis Hodgkinson and is patented, is 
based upon the principle that if a cylin- 
drical body is divided into a series of 
elementary disks, and each disk is put 
into static or standing balance by proper 
distribution of weights, the cylinder 
formed by again assembling these disks 
together, will be in running as well as 
Standing balance. 


By S. B. Redfield 








| A device used by the 
Westinghouse Machine 
Company jor putting steam 
turbine rotors into running 
balance. 

If a cylindrical body is 
divided into elementary 
disks and each oj these put 
into static balance, the as- 
sembled cylinder will be in 
both static and running bal- 
ance. 












































Fic. 1. DEvICE FoR PUTTING STEAM-TURBINE Rotors INTO RUNNING BALANCE 








THE ELEMENTARY CASE 


To appreciate this truth, we may ex- 
amine Figs. 2 and 3. In Fig. 2, assume. 
that the cylinder is out of standing bal- 
ance, it being heaviest at A. By ordinary 
methods of static balancing, it will not 
be possible to tell at just which portion 
of the cylindrical length this heavy spot 
is located, and to balance the cylinder 
Statically a proper weight might be put 
anywhere along the other side, as at B. 
With A and B of equal weight and at 
equal distances from the axis, the cyl- 
inder will appear to be perfectly bal- 
anced, as determined by any process of 
rolling on knife-edge parallels. But, as 
has been shown in other articles, if the 
cylinder is now rotated on its axis, it will 
be found that the centrifugal forces pro- 
duced by A and B will cause a rocking 
couple which will cause excessive vibra- 
tion of the cylinder. Thus, although in 
standing balance, it is not in running 
balance. 


By some of the running-balance ma- 
chines now on the market, it could be de- 
termined that the application of weights 
D and C, equal and opposite to A and B 
respectively, or of proportionate weights 
and distances to give equal centrifugal 
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SECURING RUNNING BALANCE BY STATIC- 
ALLY BALANCING COMPONENT DISKS 


and equal static moments, would put 
the cylinder into perfect running balance. 


DIVIDING INTO Disks 


Now suppose that the cylinder could 
be sliced up into disks, of which we will 
say E, F and G, Fig. 3, are three. If 
these disks were separately tested on 
balancing parallels it would at once be 
found that disk E is heavy at A, which 
could be balanced by suitable weight D. 
Then also, disk G would be found heavy 
at B, which weight C would balance. 
Next, if all the disks are assembled 
again and keyed to the shaft, Fig. 3 re- 
solves itself into the cylinder shown in 
Fig. 2, which, with the four weights 
A,B,C and D we would have found to 
be in running balance by the running- 
balance machine. And this result has 
been obtained by the process of putting 
all the elementary disks into standing 
balance, each by itself. 

This principle may include any number 
of disks, but it has been feund that the 
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sensitiveness of the ordinary balancing 
parallels is not sufficient for the accuracy 
required in a high-speed turbine. This 
lack of sensitiveness would occur in 
testing when the heavy spot was near the 
bottom and could not exert sufficient 
turning effort to overcome the friction of 
the heavy cylinder on the parallels. Also, 
this would be the case when the cyl- 
inder was only very slightly out of bal- 
ance; not enough to start a rolling mo- 
tion. For these reasons the Westing- 
house Company was not satisfied to de- 
pend upon the ordinary balancing paral- 
lels and has resorted to the use of the 
Hodgkinson device here illustrated. 


THE DEVICE FOR TURBINES 


Steam turbines usually are made in 
short sections of cylindrical or disk form, 
and Fig. 1 shows one of these disk sec- 
tions being tested for standing balance 
in this machine. The balancing machine 
consists of a turntable A, Figs. 4, 5 and 
6, mounted so as to rotate upon spindle 
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dicating that the center of gravity of the 
combined mass must be just below the 
plane of the knife-edges. The spindle 
socket is now moved along the beam by 
means of the adjusting screws until the 
beam is balanced in the horizontal posi- 
tion. This will bring the point X, which 
indicates the position of a vertical line 
passing through the center of gravity, 
into the vertical plane in which the knife- 
edges are located, as in Fig. 7. 

Next, the turntable is turned 180 de- 
grees, so as to bring the point X into the 
position represented in Fig. 8, and thus 
out of alinement with the knife-edges, in 
which position the beam will be deflected 
from its previous condition of balance. 
Sufficient weight should now be added at 
some point, as at D, to bring the beam 
again into the position of horizontal bal- 
ance. The amount of weight added at 
this point D we may assume to be a. 

The turntable is now turned 90 degrees 
and the beam moved by means of the 
adjusting screws until it is brought into 
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ESSENTIALS OF WESTINGHOUSE BALANCING MACHINE 


B in socket D. Socket D is supported 
by flanges resting upon open beam E 
and, while it closely fits the opening in 
E on one axis, it may be slid along the 
axis at right angles across E, by means 
of the two adjusting screws K. This is 
most clearly shown in Fig. 6. Beam E 
rests upon knife edges C, which in turn 
rest in self-alining sockets in blocks F; 
these latter rest upon the main supports. 
H is a counterweight hanging on rod G 
which is rigid with D. 

To describe the operation of the ma- 
chine we may refer to Figs. 7 to 10 in- 
elusive. Assuming that the turn-table 
and all the parts connected with it are 
first properly balanced, so that the upper 
surface of the turn-table will remain 
accurately in a horizontal plane during a 
complete rotation, the disk to be bal- 
anced is placed upon the turntable, most 
carefully centered with reference to the 
spindle and properly clamped in position. 
Four points, A,B,C and D, are located 
upon the periphery of the disk at 90 de- 
grees from each other, at the same radius 
from the center of the spindle, and the 
hanging counterweight is adjusted so that 
the combined apparatus located upon the 
knife-edges will oscillate very slowly, in- 
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Tan. 8 = - 
n 
in which n’ must be the greater weight. 
Then, the weight necessary to be added 
to point E or to be taken away from point 
F equals: 


4cos.8 . N’, 


N’ being the greater of the two weights. 

The object of shifting the turntable 
so as to bring the center of gravity over 
the knife-edges is to secure just double 
the effect of the faulty balance when 
the turntable is turned 180 degrees. This 
is indicated in the above formula by the 
factor 4, 


FINDING THE WEIGHT NECESSARY TO 
BALANCE 


Final balancing of the turbine disks 
or sections is obtained by drilling at 
the points found by this method and 
tables are provided giving the depths of 
holes of various diameters to remove 
certain weights of metal. Then, when 
all the statically balanced disks are as- 
sembled, the combined parts are found 
to be in running as well as static balance. 


ACCURACY AND DELICACY 


An indication of the precision with 
which the work is done is found in the 
care used to center the parts being bal- 
anced, which are large and heavy. When 
they are placed in position on the turn- 
table, feeler gages differing by 0.001 
inch are used between the bore of the 
ring and the centering boss on the turn- 
table. The ring is shifted until the same 
gage will enter and fit the gap between 
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DIAGRAM OF THE PROCESS OF BALANCING 


the horizontal position, when the point X 
will be in the position indicated in Fig. 
9. The turntable is now given another 
movement of 180 degrees to the position 
indicated in Fig. 10, and weight added 
at some point, as at C, sufficient to bring 
the beam again into the horizontal or 
balanced position. The amount of weight 
added at the point C may be represented 
by n’. It remains now to locate the line 
E F which lies in both the geometric cen- 
ter and the plane of the center of gravity. 
This may be done by determining the 
angle ©, which is made by the lines 
EF and AC. 

By equating moments about the axes 
and throwing out small factors which 
would not materially affect the result, the 
following expression is obtained: 


ring and boss at the four ends: of two 
diameters at 90 degrees apart. 

The horizontal position of the turntable 
is determined by the pointer A and scale 
B, shown in Fig. 1, and to secure ac- 
curacy, the apparatus is caused to oscil- 
late equally on either side of the zero 
point, as is the practice with delicate 
chemical balances, thus eliminating even 
the small friction of the knife-edges. 








After you think you’ve done a fine job 
of grinding or polishing, look at it with a 
powerful microscope. It may be a trifle 
discouraging at first, but it wlil spur 
you on to finding better materials and to 
doing better work, providing, of course, 
that it needs to be better for your par- 
ticular purpose. 
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Machining Gun Barrels and Stocks 


The Union Arms Company, Toledo, O., 
makes a line of double-barrel and repeat- 
ing shot guns that needs no introduction 
to many of the readers of the AMERICAN 
MACHINIST, but a number of their shop 
methods, while not uncommon to gun 
shops, are practically unknown to the 
average mechanic. 

A few of the different models of guns 
manufactured are shown in Fig. 1, a fea- 
ture of some of their repeating shot guns 
being the matted rib sweated to the top 
of the barrel, which makes sighting easier 
and consequently increases the game bag 
of a day’s hunt. This rib has, of course, 
been used on double-barreled guns for 
vears, but few of the later single-barrel 
repeating shot guns have been provided 
with one except on special order at the 
customer’s expense. For the benefit of 
those who may wonder why a matted rib 
is so superior to a plain rib or plain bar- 
rel, it may be explained that a matted 
rib is covered with fine lines which break 
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Methods of manufacture 
used in a western gun shop. 

Matting the rib and 
chambering the barrels. 

A special gun barrel 
reaming machine. 
Forming and fitting the 
stocks. 




















described, and we wish to extend our 
thanks to general manager E. A. Wil- 
liams, Jr., and superintendent N. R. Van 
Horn for the courtesies which make these 
articles possible. 

All the gun barrels used by this firm 
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up the light that would otherwise reflect 
and confuse the sight. These lines, 
whether parallel or otherwise, are so 
made that not only is the reflection broken 
up but the eye is actually guided to the 
sight on the front end of the barrel. 
Our first article will deal entirely with 
barrels and stocks, but in a subsequent 
article various gun parts will be shown 
and the principal machinery operations 


OF THE MODELS 


are imported from Germany and are re- 
ceived already bored. 


MILLING, MATTING AND CHAMBERING 


In sending the double barrels through 
the shop, they are first assembled on jigs 
that space and line them up properly 
while the rear lug is brazed in, after 
which the top and bottom ribs and fore- 
end loop are sweated on, then the rear 
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lug is straddle milled and formed and 
next the rear ends of the barrels are 
surfaced off, as shown in Fig. 2, the jig 
being so made that the barrels are held 
at just the right position with but little 
care exercised in the setting. 

The matting of the top rib is done by 
placing the barrels in a jig on a planer, as 
shown in Fig. 3, and-using a somewhat 
pointed tool and a coarse feed, the rough- 
ing off of the rib and the matting being 
done at one setting. 

Barrels are chambered out for shells 
by placing a reamer in the lathe chuck 
so that it runs true and then feeding 
the barrels onto the reamer, the other 
end of the barrel being reamed resting 
on the tailstock center, the feeding being 
done by screwing in the tailstock spindle 
and the barrels kept from turning by a 
long-tailed wooden dog, as shown in 
Fig. 4. 


A SPECIAL REAMING MACHINE 


The barrels as purchased, are 0.005 
inch under size and are reamed out in 
the shop-built machine shown in Fig. 5. 
In this machine the barrels, either single 
or double, are clamped to the carriages 
AAA and are reamed out by floating 








Fic. 2. MILLING ENDs OF DOUBLE 
BARRELS 


reamers fastened to rods run down 
through them. Two single barrels are 
shown at BB and two double barrels at 
CC, being clamped at each end of the 
carriage as shown. The carriages run 
on guides DD DDD D and are fed down- 
ward by the screws EEE, which are 
turned through gears run by the bevel 
gears F F F. The rods to which the ream- 
ers are fastened are also geared to the 
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bevel gears, the gear cluster being ar- 
ranged so that one bevel-gear set runs 
one feed and two reamers, the 
reamers, of course, both turning right 
hand as well as the screw, which is cut 
left hand. Three of the reamers are 
shown just ready to enter the barrels at 
G G G, the one in the second single bar- 
rel being drawn up too far to show. 

The right-hand carriage is shown empty 
in order to give a better idea of its con- 
struction and the way it is counterbal- 
anced, the rope which runs over a pulley 


screw 
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BARREL-REAMING MACHINE 


being shown at H and the counterweight 
et J. The counterweights for the other 
two carriages are shown at J. The car- 
tiages may be run up or down by hand, 
by releasing the feed screws by means 
of half nuts on the back of the carriages 
similar to those in a lathe apron. 

Each bevel gear may be thrown out or 
in separately, by means of clutches K K K 
on the driving shaft operated by the hand 
levers LLL, and the entire machine is 
stopped by shifting the belt on the driv- 
ing pulley with the lever M. 
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Oil is run down inside of the barrels 
to the reamers through small stop cocks 
connected to the tank N, and as it runs 
down into the base it is pumped back 
into the tank by the small pump O, which 
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is run by a pitman on the end of the 
driving shaft. 

The machine just described is used 
both for straight reaming and choke bor- 
ing, in the latter case the regular reamer 
not being run entirely through, a taper 
teamer being substituted for it while 
reaming the section close to the muzzle, 
the degree of taper or “choke” given 
the inside end of the barrel being varied 
according to whether the gun is ordered 
full or modified choke. 


POLISHING THE INSIDE OF THE BARRELS 


After the barrels have been reamed 
they are carefully polished inside, which 
is done by mounting them in the fixture 
on the lathe carriage shown in Fig. 6, 
and working the barrel back and forth 
over the swiftly revolving rod in the 
spindle, which carries a strip of fine 
emery cloth in a split in the end. The 
carriage is traversed by means of a 











OLISHING THE BARRELS 








Fic. 7. ROUGHING OUT THE 





STOCKS 




















July 13, 1911 


sprocket in the apron, turned by the 
handle A, which engages the bicycle 
chain B stretched along the front of the 
lathe. 

The coloring of the barrels is carried 
on in practically the same manner as de- 
scribed on page 1002, Volume 33, Part 1, 
so as details of both the process and 
chemical formula are given, they will 
not be repeated here. 


MAKING STOCKS 


T= gun stocks are rough shaped in 
the machine shown in Fig. 7, known as a 
Blanchard lathe, after the original in- 
ventor. The wooden blocks from which 
the stocks are made come from the mills 
sawed to shape as at A. These blocks 
are placed between the lathe centers at 








THE TANG SLOTS 
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B and roughed down with a coarse toothed 
“saw” C, the teeth of which cut both on 
the ends and sides, the eccentric motion 
being given the piece as it rotates, by 
the former D, which runs on the rim of 
the wheel E, the former and block to 
be cut being rotated by means of the 
sprocket and chain F, as the carriage 
feeds along toward the saw, the carriage, 
of course, being “hinged” so as to rise 
and fall according to the shape of the 
forming pattern. 

The slots for the tangs are cut in 
the stocks in a rotary inletting or pro- 
filing machine, as shown in Fig. 8, using 
a router tool. The stock is placed in a 
jig which has outlines in its side plates, 
of the slots to be cut in the stock and 
these outlines guide the routing cutter. 

After the tang slots have been cut, 
the breech blocks are fitted and the butt 
plates screwed on, as shown in Fig. 9, 
then the wood and metal are smoothed 
down with emery-covered wheels, and 
polished. 

The checkering of the grip is done with 
a hooked too] having teeth on it similar 
to a thread chaser, the work being done 
by hand, as shown in Fig. 10. 

Fig. 11 shows one corner of the room 
used for the storage of finished guns, 
data for rapid identification of various 
models being plainly chalked on the butt 
plates. 
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The Shop Plant and Spare 
Parts 


By F. P. STRACHAN 


Some time ago | took charge of a shop 
where no system, or method had ever 
been used, in dealing with spare parts for 
the machine tools and other appliances 
about the shop. The method I adopted 
may be of interest. There were, of course, 
a few spare pinions lying around, either 
in the general stores or hidden away in 
some cupboard and claimed by the head 
millwright. 

In handling this matter, I first gave 
every machine tool, hoist crane, etc., a 
number; a brass number plate being fixed 
in some prominent place upon it. I then 
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data recorded was valuable to me, but I 
Started a revolution in other matters. 

Almost every spare part stocked I had 
brought as near as possible to the place 
in which it would be used. 

Main driving belts were either hung on 
the wall or placed in a box affixed to the 
ceiling; in some cases the spare belt be- 
ing actually on top of the pulley and 
within a few inches of its future path. 
Spare gears, I attached to their respec- 
tive machines with bolt or setscrew as 
near as possible to their working posi- 
tion without being unsightly or very 
prominent. In some cases the spare 
wheels and pinions are already on the 
shafts ready to slide into place imme- 
diately their predecessor gives trouble. 
In dealing with a large planer which we 
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partitioned off a corner of the general 
stores, my idea being the grouping or 
centralization of all spare parts in one 
place. I also managed to make this the 
headquarters for the beltman, as it would 
be something to interest him in his spare 
time; the whole to be controlled from my 
office by a card system, indexing from 
the number already allotted to the ma- 
chine. The spares were also given a 
number in addition to the machine num- 
ber, for record purposes, on my cards; 
these cards giving other particulars such 
as the probable date upon which they 
would have to be replaced, etc. 

This method, no doubt effected a con- 
siderable saving over the previous hap- 
hazard way of doing, or not doing, things, 
but it was not the success I anticipated. 
Too much time was wasted when any 
stoppage occurred before we got started 
again. If a main belt gave out the belt- 
man would take a sort of survey of the 
surroundings and then look round for me 
for “the number of the spare belt,” al- 
though he had a full list of cards giving 
the necessary information. I tried many 
ways of bringing him along but it was 
useless; he had the same excuse every 
time: “I theught, sir, you ought to 
know,” and the millwright was very much 
the same way, and after a twelve-months 
trial I decided it was a failure and gave it 
up. My card system I retained as the 
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cannot afford to have idle for any length 
of time, I found sufficient space in the 
pit to store all the spare parts, and they 
always “meet the eye” of the man who 
goes below to investigate. 

With some machines I have the spares 
fixed to a board which is either hung on 
the wall or the machine housing and a 
box cover over the whole makes a very 
neat arrangement. 

These methods I have carried through- 
out the works and although somewhat 
costly I am satisfied that it is a good in- 
vestment; my only trouble being to con- 
vince some of the men, especially the 
beltman, that “I ought to know” when 
things go wrong so that I can duly record 
them for future reference. 








It may be well to remember that, in 
spite of the statement that the railroads 
could save a million dollars a day by 
adopting scientific management, they 
have almost the only shops in the country 
where real shop instructors are regu- 
larly employed. When we find a man 
who can turn out from 25 to 50 per cent. 
more work than the average, it may be 
well to consider whether he will not be 
worth more money to the shop if he can 
use his time teaching others how to 
come up to his level. It is an experiment 
worth trying in almost any shop. 
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Two Multiple Milling Jigs 
By E. A. SUVERKROP 


Figs. 1 and 2 show multiple jigs de- 
vised by A. A, Avery, in charge of the 
jigs in the shops of the National Transit 
Company, Oil City, Penn. 

The pieces to be held are brass valve- 
stem heads. The cylindrical part of A 
is not finished to any particular size, 
and for that reason some flexible meth- 
od of clamping is necessary. The jig 
body B is of cast iron with vertical V- 
grooves on each side of its center mem- 
ber. On each side is a bar C of 
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driven out. The miller arbor carries 
three cutters, the center one dressing 
the inside surfaces. 

Fig. 2 shows the jig for milling the 
rectangular slot G in the valve-stem 
heads A. 

The body B of the jig is of cast iron. 
The ledge J at the back serves as a con- 
tact for the cylindrical part of the head 
A. A steel strip H serves as a stop 
against which the heads abut and the 
body of the bolt D, passing from end to 
end, acts as a third stop, the bodies of 
the head lying on it. 

The line cut, Fig. 3, shows the clamp- 
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The bolts E pass through 
and through the central 
member of B. Between the bars C and 
the member B light springs are threaded 
on the bolts to force the bars open when 
the nuts are slackened. The bars C 
are sawed about two-thirds through (just 
under each bolt head and each nut) to 
make them flexible, so that they will grip 
in spite of any slight inequalities in the 
sizes of the cylindrical shanks of A. The 
bar D is used when loading the jig only. 
It keeps the valye-stem heads in line till 
the bolts are tightened, after which it is 


machine steel. 
these bars C 
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ing action. The bolt W has a large head 
D, a sliding fit in the member J. The 
body of W is a sliding fit in the central 
member F, and the member K is provided 
with a sleeve V, which is a sliding fit in 
it and also on the body of the bolt. The 
large washers C are a sliding fit on the 
body of W. When the valve-stem heads 
are placed between the washers C and 
the nut E is tighteried, the heads and 
interposed washers on either side of the 
central member F are drawn and clamped 
solidly against F. Any slight irregulari- 
ties in the heads are taken care of by the 
flexibility of the bolt W and the wash- 
ers C. 








Furnace Gases 


In connection with its investigations 
bearing upon the improvement of furnace 
conditions and on efficiency in the use of 
fuel, the Bureau of Mines has just is- 
sued a bulletin describing the apparatus 
and methods in use by the bureau for the 
sampling and analysis of furnace gases. 
In the preface it is stated that the fur- 
nace conditions prevailing both in small 
plants and in large industrial establish- 
ments in this country are frequently far 
from satisfactory. If such conditions are 
to be improved, they must be more thor- 
oughly understood, and means must be 
found to insure complete combustion of 
the fuel, and yet to permit operation with 
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such an excess of air as will result in 
the greatest efficiency. In this work it is 
stated the services of the chemist are in- 
dispensable. A very important problem 
is the determination of the small percent- 
age of unburned combustible matter that 
escapes from the furnace in the flue 
gases. Under ordinary circumstances, so 
little as 0.1 per cent. of unburned com- 
bustible matter in a furnace gas is equiv- 
alent to about 1 per cent. of the fuel 
used; and for the determination of such 
small percentage of gas more accurate 
and refined methods are required than 
have ordinarily been available before. 
This bulletin, which is No. 12, may be 
obtained by those interested by writing 
to the director of the Bureau of Mines, 
Washington, D. C., with a request for a 
copy. 
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Sheet Metal Work for 
Automobiles 


In plant No. 5 of the E-M-F Company, 
practically all the sheet-metal and 
forging work is done. Figs. 1 and 2 
show a large Toledo double-action press 


drawing up cross members for the Flan- 
ders car, these being completed at one- 
operation. This machine is used for em- 
bossing metal automobile seats and has a 
capacity of 500 per day. The material 
comes to this press cut to shape and with 
the sides rolled up. It will be noted that 
these sides are beaded or ribbed around 
the edges and across the back, and the 
edges are turned over to accommodate 
the reception of a wooden rail to which 
the trimming is fastened. This press 
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Two Views OF LARGE PRESS FOR 
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completes the rib and edge turning in one 
operation. Formerly it was used for 
drawing bath tubs from sheet steel. 

Fig. 3 shows a large press drawing a 
center cross member used in a 20-horse- 
power car, and is made from %-in. sheet 
Steel. 








“TACKING” PARTS WITH OXYACETYLENE 
PROCESS 


Fig. 4 shows the brazing department. 
Rear axle housings are being brazed, as 
can be seen from those in the fore- 
ground.. These are entirely of sheet 
metal, the bell-shaped ends being drawn 
up in successive operations, as well as 
the cross piece for holding the brake 
shoe by means of the short tube shown 
at one end. 


MAKING.STEEL BOopIEs 
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Oxyacetylene torches are used to a 
considerable extent, but not for brazing 
on account of the extreme heat of the 
flame. They are put to a rather novel 
use in the “tacking” of the parts to- 
gether before brazing. The torch is used 


to simply fuse the metal at one or two 





points, holding the pieces firmly in place, 
which does away with all necessity for 
the usual wiring and holds them much 
more satisfactory in every way during the 
brazing operations. 

The brazing torches are run by gas, 
as can be seen from the collection of 
meters in the corner of the room, and the 
exhaust pipe overhead with its numerous 
outlets reaching down into the room, keep 
the temperature at a_ very livable 
point. 
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Extensive Use of Broaching Process 


In presenting this article it is not my in- 
tention to convey the idea that the method 
shown is the modern way of broaching, 
but simply to give the benefit of our ex- 
perience, and this will serve to show what 
can be accomplished on a_ standard 
broaching press, which, when not in use 
for broaching, is busy on the many as- 
sembling operations which can only be 
handled on a press of this nature. 


BROACHES FOR HEXAGON HOLES 


The halftone, Fig. 1, showing a portion 
of the press with broaches in place, will 
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Fic. 1. BROACHING PRESS 


illustrate the method used in broaching 
the hexagon hole in our pneumatic-ham- 
mer chisel bushing, Fig. 2, the material 
of which is a high-grade carbon steel. 
The length of the piece is 74 inch and the 
hole measures 19/32 inch across the flats. 
We use four broaches simultaneously and 
at each stroke of the ram we complete one 
piece. The hole in the blank is bored to 
19/32 inch and the guide on the broaches 
is made 0.003 inch under this size. The 
follower on the upper end of the broach 
is made long enough to allow the broach 
to drop through the work when the ram 
is at the end of the stroke. The broaches, 
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Fic. 2. SECTION THROUGH BUSHING WITH 
HEXAGONAL HOLE 


By S. E. Summers * 








An extended use of the 
broaching press for a var- 
rely of operations often per- 
formed by other means less 
rapid and less economical. 

How the broaches are 
made so as to require the 
minimum of hand finishing. 




















*Manager, Detroit shops, the Chicago Pneu- 
matic Tool Company. 
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Fic. 3. BROACHES FOR HEXAGONAL HOLE 


Fig. 3, are 6 inches long overall and have 
14 teeth with 14-inch pitch. The first six 
teeth advance 0.010 inch each or 0.005 
inch on each side, as the first few teeth 
only cut on the corners as in Fig. 4, and 
no trouble is experienced, but as the cut 
becomes heavier it must necessarily be 
reduced, depending on the nature of the 
material and length of the cut. In this 
case we find that the teeth can be ad- 
vanced 0.003 inch with full cut or 0.0015 





inch on each side. I know of no rule that 
can be safely followed for the amount 
of cut to allow. 

The first tooth on broach No. 2 is made 
the same size as the last tooth on No. 1 
to assist in centering, and so on with No. 
3 and 4. The last six tecth on the fin- 
ishing broach No. 4 are made parallel to 
insure the size holding up to standard. 

In the making of the broaches the 
blanks are turned and milled allowing a 
light cut for finishing. They are then 
carefully annealed, grooved and the teeth 
are finished with an end mill to give two 
degrees clearance. There is practically no 
hand work required to finish them except 
to give a little retouching. If a little care 
is taken in handling and annealing no 
trouble will be experienced in tempering 
and they will be quite straight. There will 
be no trouble from the chips wedging in 
the grooves if they are properly formed 
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Fic. 5. BROACHES FOR A SQUARE HOLE 
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Fic. 4. SEQUENCE OF OPERATIONS IN BROACHING THE HEXAGONAL HOLE 
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and a little experience will determine 
what that is, depending entirely on the 
nature of the work, bearing in mind that 
all broaches must have plenty of chip 
room; if not there will be trouble from 
the teeth breaking. 


BROACHES FOR SQUARE HOLES 


The broaches, Fig. 5, for the square 
hole in the piece, Fig. 6, are made prac- 
tically the same as for hexagon holes. 
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divided as in Fig. 7. In this case we drill 


the hole in the blank 21/32 inch as we do 
not require a perfect square. 


BROACHES FOR ROUND HOLES WITH FLAT 
SIDES 


From Fig. 8 it will no doubt be seen 
that trouble was experienced with the 
next piece. This is shown also in Fig. 9 
and is one of the most difficult pieces we 
have ever had to broach. It is of tool 
steel and is 154 inches long, bored to 5 
inch diameter, and is broached to 4 inch 
leaving one side flat, the face being 5/16 
inch from center. The same method was 
used in making the broaches as for the 
others, except that they were ground all 
over after tempering, by which method 
we are able to have them perfectly 
straight. The thtee broaches with heavy 
teeth are practically new and found by 
experience to be a better design. The 
teeth advance 0.001 inch each or 0.0005 
inch on each side; they are of '%4-inch 
pitch and the broaches are 8'% inches 





Fic. 7. STEPS IN BROACHING A SQUARE HOLE 


They are 10% inches long overall, the 
teeth are of 5/16 inch pitch and the hole 
wher finished is 5g inch across the flats. 
The teeth advance 0.003 inch each or 
0.0015 inch on a side. Three broaches 
are required for this piece with the work 
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Fic. 8. ANOTHER SET OF BROACHES 


long overall. They also have longitudinal 
grooves to break the chips which is quite 
important in this case. 


BROACHES FOR INTERNAL GEARS 


The broaches shown in Fig. 10 are ex- 
tensively used on small internal gears, of 
which we have a great many of various 
sizes, one of which is seen in Fig. 11. 
They may look to the reader like very 
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Fic. 9. PiECE BROACHED WITH THE TOOLS 


IN Fic. 8 


difficult broaches to make, but are com- 
paratively simple. They are 834 inches 
long overall, with a 1-inch hole running 
through, cleared in the center allowing 
¥%-inch bearing at each end. 

After roughing out the blanks they 
were annealed to remove strains, the 
grooves being then cut in the lathe and 
the teeth milled straight, practically the 
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Fic. 11. INTERNAL GEAR TO BE BROACHED 


same as though making a long gear, as 
we have found by experience that no 
clearance is required. They are then 
tempered and ground in the groove to 
bring the cutting edge up sharp. The 
cutting is all done on the points of the 
teeth and the outside diameters of the 
teeth advance 0.006 inch each, leaving the 
last three teeth straight to insure the size 
being accurate. The cutting teeth are 
spaced 3¢ inch between centers. The gear 
being broached has a '%2-inch face and 66 
teeth of 20 diametral pitch. The blank is 
roughed out 1/32 inch large outside diam- 
eter and is held in a collar while being 
broached to prevent spreading, after which 








AY hed 
~ 
pee 

bile 
we 
> 
Ld 
we 
WwW 
ee 
ru 











Fic. 10. BROACHES FOR INTERNAL GEARS 
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it is mounted on a special fixture and 
centered from the teeth while being fin- 
ished on the outside to insure the out- 
side diameter being true with the teeth. 
This work is all handled in our broaching 
press, using lard oil as a cutting medium. 








Milling Connecting Rod 
Brasses 
EDITORIAL CORRESPONDENCE 
The engravings illustrate some simple 


and efficient fixtures used by the Triumph 
Ice Machine Company, Cincinnati, Ohio, 
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INDEXING FIXTURE FOR MILLING 
CONNECTING-ROD BRASSES 


Fic. 1. 











FIXTURE FOR MILLING CONNECT- 


Fic. 2. 
ING-ROD BRASSES 

for milling the sides and edges of con- 

necting-rod brasses. 


AN INDEXING DEVICE 


The indexing fixture in Fig. 1, is for the 
larger sizes of brasses made in rather 
small lots where a multiple holding ap- 
pliance would present few if any ad- 
vantages from a point of view of economy 
in manufacture. 

This fixture has a vertical spindle pass- 
ing down through the index plate and the 
base, with a nut en its lower end by 
which it may be firmly secured if so de- 
sired, at any point to which it is indexed. 
The index plate is divided to give posi- 
tions for the milling of the faces around 
the two brasses, and the plate is locked 
at the different points by the spring-con- 
trolled plunger at the right-hand side of 
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the fixture. One-half of the brass has 
three faces of a hexagon milled between 
its flanges, and the other brass has one 
angular side to correspond to the taper 
of the adjusting wedge in the rod end. 
These faces with the parallel sides of 
the brasses are finished by end- and face- 
mills. 

The brasses are bored out and faced 
on the ends prior to placing upon this 
fixture and here they are held between 
a collar on the vertical stud and a large 
washer at the top. The clamping faces 
are sufficiently broad to hold the two 
Pieces securely under the action of the 
cutter, and a smooth, accurate job is se- 
cured without difficulty. 


A GANG FIXTURE 


The fixture in Fig. 2 holds four pairs 
of brasses and in milling the parallel 
sides with a face cutter the table is ad- 
justed until one side of the job is milled 
the right distance from the center as de- 
termined by measuring over the clamping 
collar and over a parallel placed against 
the work, as in Fig. 3, then the whole 
fixture is turned end for end on the mill- 
ing-machine table and the other side of 
the work finished without altering the 
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cross slots in the fixture and in setting the 
work square for the facing of surface A, 
a parallel is placed against the parallel 
edge of the device. After clamping the 
brasses, the setting wedge is slipped 
into the next slot of the fixture and the 
process repeated. With the four sets of 
brasses clamped in place, the right-angle 
face can be milled off, and then the work 
can be reset by the taper edge of the 
wedge which gives the correct position 
for the milling of the angular face B. 
The brasses fit nicely over the locating 
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Fic. 3. TestTiInNG ACCURACY OF MILLING 
CuT AND Its DISTANCE FROM CENTER 
OF BRASSES 
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Fic. 4. Two SETTINGS OF THE BRASSES FOR THE MILLING OPERATIONS 


side adjustment of work of cutter. Thus 
the opposite faces of the brasses are ma- 
chined equi-distant from the center of the 
bore. 

In setting as in Fig. 2, for milling the 
surfaces between the flanges (for either 
the parallel surface of one-half of the 
brass, or the taper face of the other brass 
for the adjusting key) the brasses are 
located on the fixture by means of the 
combined parallel and wedge shown rest- 
ing against the edge of the casting. A 
sketch of this member is given in Fig. 4, 
and its application will be clear from this 
illustration. It is slipped into one of the 


collars on the face of the fixtures, and 
the clamping collar at the top is provided 
with a reduced portion which fits closely 
in the bore of the work, the collar being 
free upon the stud. 


a 


Blanchard Vertical End 
Grinder 


The diameter of the magnetic chuck 
on the Blanchard vertical end grinder is 
24 inches instead of 36 inches as stated 
on page 1070, Volume 34. The capacity 
of the machine is 30 inches. 
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Increasing Output of Screw Machines 


I wish to illustrate in the following 
article that the proper design of tools and 
equipment in modern shop practice plays 
an important part in reducing production 
cost. Speeding up machines will often 
increase the production but sometimes it 
also increases the tool costs. There are 
hundreds of jobs running today on which 
the output could be doubled if the method 
of manufacture were up to date. 

The No. 2 Brown & Sharpe automatic 
screw-machine job shown in Fig. 1 is 
being manufactured in quantities by a 
large electric company, the present rate 
of production being 80.5 per cent. gain 
over the old method and besides the work 
better in quality and the speeds and feeds 
used are not greater than with the old 
method. 

Let us now consider the order of oper- 
ations and the layout which was pre- 
viously used on this piece. The method 
of setting the slide tools is shown in Fig. 





By S. N. Bacon 








How an output increase 
oj 80.5 per cent. was at- 
increasing 
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2. At A is shown the cutoff tool and B 
is the form tool for the short shoulder, 
as it would have made the tool too wide 
to form successfully the three diameters. 

The first bad feature noticed is feeding 
the stock to length, this being done be- 
cause the turret is filled with tools. Of 
course a stop could have been placed in 
the turret instead of using two box tools, 
necessitating the use of a double box tool 
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to cut the two shoulders, which would 
have given trouble. 
The order of operations for the old 
method is as follows: 
ORDER OF OPERATIONS 
Spindle Speed 277 and 640 R.p.m. Forward 





277 640 Hun- 
R.p.m. R.p.m. dredths 
Feed stock to length - 86 3 
Center 0.190-inch travel 
travel at 0.0045-inch 
feed : 72 24 
Revolve the turret = 72 2 
Drill 0.825-inch travel at 
0.0044-inch feed....... 187 64 
Revolve the truret on 58 2 
Drill 0.825-inch travel at 
0.0044-inch feed....... 187 64 
Revolve the turret . 72 24 
Counterbore 0.322-inch 
travel at 0.0056-inch 
feed. : = a 58 2 
Revolve the turret - 4t 5 
Box tool 0.885-inch travel 
at 0.0057-inch feed.... 156 360 12 
Revolve the turret....... 72 3 
Box tool, small shoulder, 
0.510-inch travel, 
0.0051-inch feed aed 100 230 8 
Form 0.160-inch travel at 
at 0.0014-inch feed : 113 260 9 
Cut-off 0.550-inch travel at 
0.0012-inch feed os 442 1022 354 
Revolve the turret sea 72 24 
2SS0 100 


The second feature noticed in this lay- 
cut is a very deep hole to be drilled, so 
deep in fact as to require cam surface to 
allow the drill to withdraw and be freed 
from chips when it returns to finish the 
hole. This with the two box tools makes 
the job a slow one. Those who are in- 
terested in laying out cams should re- 
member that a slow job will waste more 
time than a fast one because the slower 
the cam revolves the greater the number 
of revolutions required to revolve the 
turret and feed the stock. This statement 


THE CAM FINALLY Usep 
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may sound queer as it is a well known 
fact that the faster the cam revolves the 
more cam surface required to feed stock 
and revolve turret, but the writer refers 
to layouts which require not more 
than three hundredths. This is because 
it always requires a minimum space of 3 
hundredths of cam surface, no matter how 
slow the cam is turning. For instance, 
referring to the table for the No. 2 Brown 
& Sharpe machine for a 35-second job, 
we find it requires 3 hundredths of cam 
surface to feed the stock. This would 
equal 21 revolutions of the spindle (when 
using the fastest speed of the machine) 
but on a 180-second job we must use 
108 revolutions to revolve the turret be- 
cause sufficient cam space is required to 
allow the roll to drop below the start of 
the next cam lobe. As shown at 14'%4 to 
16%, Fig..4, a space of 2% cam hun- 
dredths has been allowed but this could 
not be done when the lobe following has 
a long throw. So from this we under- 
stand why the long jobs on the No. 2 ma- 
chine seem to have lost time. The cams 
for the old method are shown by Fig. 4. 

In describing these cams I will explain 
why it required 5 hundredths of cam sur- 
face after counterboring when it only re- 
quired 2% for the other operations. In 
laying out the cams the high point of 
the lobe at 5% hundredths on the cam 
was cut down | inch so as to be as low as 
possible to the point on the cam where 
the drill started to cut (8 hundredths on 
the circle). Thus it was possible to use 
only 2% hundredths at 5% to 8 and 14% 
to 16% and 23 to 25, but when we reach 
27'4 we are again at a high point be- 
fore descending to a low one and to do 
this with the proper dron it requires 5 
hundredths of cam as shown from 27'% 
to 32%. As the rest of the cam will be 
easily understood the writer will pass on 
to the improved method of making the 
piece. 

The new layout of tools is seen at Fig. 
3. The limits of the work did not re- 
quire the smail diameter A to be con- 
centric with the other diameters but it 
was required that the length of the 
shoulders be held close. This is done bet- 
ter with the form tool B than with the 
two box tools, which depended on adjust- 
ment for length of each shoulder. The 
second advantage gained is relieving the 
large shoulder at C. This always gave 
trouble when made with a box tool as 
it left a round corner and the piece which 
revolved on this shoulder had to be 
countersunk to allow for this. The third 
advantage is that the work can now be 
fed to a stop, thus holding to close length, 
and another is that we now have the 
small counterbored hole next to the 
spindle and a Brown & Sharpe attach- 
ment may be used to make this light 
counterboring cut, which was formerly 
done on the hand-screw machine. This 
attachment is placed in the same position 
as the slotting attachment and the %- 
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inch hole in the cther end of the piece 
need not be counterbored but can be cut 
with a drill. The fourth big gain in this 
layout is that the nurling is done with a 
tool fastened to the cutoff tool and in 
this way a hand-screw machine opera- 
tion is done away with entirely. The new 
order of operations is as follows: 
ORDER OF OPERATIONS 
Spindle Speed 277 and 640 R.p.m. forward 





277 640 Hun- 
R.p.m. R.p,m. dredths 
Feed stock to stop....... 40 3 
Revolve the turret....... 40 2 
Drill 43-inch diameter 
0.260-inch travel at 
0.0042-inch feed....... 62 144 9 
Revolve the turret....... 40 24 
Drill 34-inch diameter 
1.190-inch travel at 
0.0049-inch feed....... 256 16 
Cut-off 0.550-inch travel at 
0.0012-inch feed....... 461 1064 664 
SO Te 16 1 
Form 0.160-inch travel at 
ED « hn Gate ws x Ste eke 461 (1064) (664) 
Total number of revola- 
tions to make one piece 1600 100 


After studying the above operations it 
will be noticed that the increase is not 
only in doing away with the box tools 
but that the form tool may work while the 
finished piece is being cut off, saving a 
large amount of time. We also use a % 
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deep hole is drilled at 16% to 32% on 
the cam circle. In comparing the ma- 
chine operations we have for the old 
method: 

First operation, automatic screw ma- 
chine. 

Second operation, nurl and counterbore 
on hand screw machine. 

New method: Piece finished complete 
on automatic screw machine. 

No inconvenience arose from using the 
cutoff tool so far from the spindle, as 
this is common practice on the large ma- 
chine and works satisfactorily on large 
stock. 

In comparing the feeds and speeds in 
both layouts it is seen that they are the 
same and that 80.5 per cent. increase has 
been made by superior methods alone. 





Pressure Required to Drive 
Rivets 
By W. T. SEARs* 


The accompanying chart was gotten 
up for the purpose of comparing the 
various formulas and tables, giving the 


Pressure Required in. Tons 
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Pressure Required in Pounds 


PRESSURE REQUIRED TO Drive RIVETS 


drill for the first hole instead of a count- 
erbore, which tool is not required, and by 
this we shorten the travel of the %4-inch 
drill enough to allow it to finish the hole 
without backing out to free it from chips. 
Next is given a comparison of time, etc., 
of the two layouts. 


Old cams required 270 seconds for one piece, 
new cams, 150 seconds. 


Old cams, gross production 133 pieces; new 
cams, 240. 

Old cams, net production, 120 pieces; new 
cams, 210. 


New gears, 36 driver: 
80 first on stud 
40 second on stud 
90 driven 


Old gears, 36 driver. 
72 first on stud 
40 second on stud 
90 driven 
The gain in production is 240 pieces 

in 10 hours over 133 pieces in 10 hours 

or an increase of 80.5 per cent. 
The new cams are shown at Fig. 5. 

They require very little explanation. The 


pressures required to properly drive riv- 
ets. Considerable numbers of notebooks, 
catalogs, etc., were examined, but all that 
were found are practically covered by the 
curves shown on the chart. 

From personal experience on structural 
riveting, I should say that the tendency 
of late years has been to increase the 
pressure until the best practice at present 
brings the pressure curve nearer the 
Lewis formula for hot riveting than to 
the R. D. Wood formula for hot structur- 
al riveting. 

The dotted line, marked “old formula,” 
is one that was used a number of years 
ago by the Niles-Bement-Pond Company, 
for structural riveting. Modern practice 
is somewhat higher. 


*Mechanical engineer, Niles-Bement-Pond - 
Company, Philadelphia, Penn. 
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A Drawing and Folding Die 


Some months ago while visiting one of 
the sheet-metal working firms in Michi- 
gan I was shown the tools for producing 
the brass flanged ring shown in Fig. 1 
and as the operations are such that they 
may be utilized for other articles of a 
similar nature, besides illustrating how 
easily a seemingly complicated part may 
be made, if the proper method is fol- 
lowed, they are described herewith. 

The ring is of No. 22 Brown & Sharpe 
sheet brass, and is about six inches in 
diameter, and one inch deep, with a one- 
half-inch flange around it, as shown. As 
the two side walls are in contact with 
each other it would appear to be a very 
hard piece to produce. 

The die for the first operation is shown 
in semi-section at Fig. 2 in which A is a 
cast-iron shoe bored out to receive the 
drawing die B which is secured to the 
shoe by fillister-head screws, and whose 
outer upper edge forms the blanking 
punch co-acting with the blanking die C 
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Concerning the de- 
tails of making things 
in machine shops, from 
the first sketch to the 
shipping room. 

Aletter good enough 
to print will be paid 
for. The value is in the 
idea—not the length. 
of the letter 
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edges seem to hold up almost as well as 
a steel plunger would. 

A “knock-out” plate is seen at H and 
is actuated by the stud which is screwed 
into same and is shown projecting below 
the die. Vent holes are drilled through 
the knockout plate and also through the 
die shoe to allow the air to escape while 
drawing instead of being compressed un- 
der the plunger. It may here be stated 


























Fig.3 
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A DRAWING AND FoLpiInc Die 


which is seamed to the blank holder D, 
to cut the blank before drawing begins. 
Both these rings are of tool steel prop- 
erly hardened and drawn, and it will be 
noted that the blanking die C after cut- 
ting, descends until the blank is clamped 
between itself and the upper surface of 
the drawing die B, in which position it 
dwells while the drawing plunger E de- 
scends and draws the tray-shaped shell. 
The scrap around the blank is held be- 
tween the die C and a soft-steel stripper 
ring F which serves to clear the blanking 
punch B after the blank holder ascends. 
This ring is spring pressed upward by 
several springs and its travel is limited 
by the shouldered studs G. The blank- 
holder D is a casting and is machined to fit 
the press on which the rings are drawn, 
while it is bored out to guide the cast- 
iron drawing plunger E. It has been 


found that cast iron is entirely satis- 
factory for this purpose and the lower 


that the proper venting of drawing dies 
is largely contributory to their success- 
ful operation, although this detail of de- 
sign is sadly neglected on many occa- 
sions. It will be further noticed that 
there are vent holes in the drawing 
plunger to allow air to enter when the 
plunger rises thus preventing buckling of 
the shell. 

The second operation is that of blank- 
ing out the center of the shell, for which 
the die shown at Fig. 3 is used. 

A tool-steel die ring A is set into the 
cast-iron shoe B into which it is clamped 
by the locating ring C, of soft steel, and 
which is screwed to the shoe. This con- 
struction permits easy removal of the 
disk for grinding and also eliminates the 
necessity of holes in the die while hard- 
ening. 

The blanking punch E is a tool-steel 
disk screwed to the cast-iron punch car- 
rier F which also carries the soft-steel 
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pressure ring D. This ring is spring 
pressed downward by several helical 
springs and its travel is limited by 


shouldered studs in F. 

The central portion of the shell is used 
for making other smaller parts. The 
ring now is placed in the die shown in 
Fig. 4 in an inverted position and located 
by disappearing stop pins. The tool- 
steel ring B screwed to the shoe A has a 
diameter inside equal to the ring neck 
diameter plus twice the thickness of the 
metal. A cast-iron blank holder C serves 
to hold the ring securely while the draw- 
ing plunger E, with the hardened-steel 
shouldered ring D shrunk on to its lower 
end, descends and backs the ring down 
into the ring B, an operation which the 
press operators call “skinning the cat.” 
The lower end of the plunger is tapered 
to enter the ring easily and the press is 
timed so that this plunger has centralized 
the ring before the blank holder pinches 
it. 

A knockout plate F serves to eject the 
finished ring from the die. 

These dies must be well lubricated 
when in use as the service, especially in 
the latter die, is very severe and grooving 
of the drawing ring B will sometimes oc- 
cur if the metals are allowed to get dry. 
The writer would suggest that in making 
this part, a trimming die be used to 
trim the outside of the shell to the proper 
diameter so that it will center easily in 
the last die, but in this case the shells 
are trimmed in a trimming lathe before the 
centers are blanked out. 

Detroit, Mich. ARON LAWRENCE. 


A Simple Chip Guard 
The illustration shows a very simple 
chip guard, which I find extremely valu- 
able in turning brass. 
The guard is made of a piece of tin 
cut out to fit tool post, as shown, and 
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Cuip GUARD 


bent over along dotted lines on sides 
and front. It is held in place by tighten- 
ing tool-post screw. 


Cincinnati, Ohio. M, WAGNER. 
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Self Balancing Tray for Tilt- 
ing Drawing Board 


A very neat and serviceable addition 
to the tilting drafting table is shown in 
Fig. 2, this being a self-balancing in- 
strument tray. It is composed of very 
few parts: viz., tray, bracket, weight, 
swivel-fork and socket. The tray, Fig. 5, 
was made of galvanized iron 5x8 inches, 
with a small lug riveted on the bottom 
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bearings or pivots DD, and carries the 
contact point A at a distance of '4 inch 
from the line of bearing. The other end 
of the lever engages with a mirror C 
about | inch square, which is mounted to 
rotate on jeweled bearings F F. The mir- 
ror can be shifted by the support H, so 
that the end of the steel lever B will 
touch the mirror at a distance of from 
inch to '2 inch from the axis of rotation. 
All these adjustments enable the operator 


a | 











[> 











=] ( ip 
a L = 
Fig. Fig.e 


ib) 


SELF-BALANCING TRAY FOR TILTING DRAWING BOARD 


for the swivel fork to fit into, the hole 
being 34 inch diameter and 1'% inches 
long. This tray was lined inside with 
felt, thereby eliminating any danger of 
marring the instruments. 

Fig. 1 shows the swivel fork, all three 
prongs being 3s inch diameter, the one 
for the tray being 2 inches long and 
having a small hole for a cotter pin. The 
other two prongs were 34 inch long 
and | inches center to center, to fit 
into the socket fastened to the edge of 
the board. Fig. 4 shows this socket. It 
was fastened to the board with three 
1'2-inch, No. 12, round-head screws. 
Both Figs. 1 and 4 were brass castings. 

Fig. 3 shows the bracket made out of 
a piece of 'gxl-inch galvanized iron. 
This also was riveted to the under side 
of the tray; a ‘'j-inch brass rod was 
threaded and screwed intathe bottom and 
the weight attached. 

It will be noticed that no matter where 
the attachment is placed on the end of 
the board, it will always. stay level re- 
gardless of the angle of the drawing 
board. Geo. H. HANDLEY. 

Newburgh, N. Y. 








The Practical Use of a Novel 
Indicator 


The indicator I constructed is a simple 
and extremely sensitive surface gage, to 
be used mostly for centering scales that 
are to be graduated on the new graduat- 
ing engine built by the Department of 
Physics, University of California. 

The indicator has a light steel lever 
B, Fig. 1, mounted in hardened-steel 




















THE INDICATOR 
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to reflect an image from the mirror to 2 
scale in any part of the room desired. 


THE OPERATION OF THE INDICATOR 


An incandescent lamp is set at a dis- 
tance of about 4 feet from the mirror C, 
and the light from the lamp is passed 
through an ordinary lens to the mirror. 
The light is reflected to the scale on the 
wall about 10 or 15 feet away, and the 
lens is moved backward or forward until 
a clear image of a straight part of the 
lamp filament is produced, in other words, 
until it is focused. 

As used, an eccentricity or variation of 
one ten-thousandth part of an inch pro- 
duces a motion of the image of about 20 
inches on the scale on the wall. 

The contact point A is kept against the 
work to be tested by the extended spiral 
spring G, and the mirror is kept against 
the end of the lever by a light spring F 

I consider the instrument considerably 
more sensitive than any other, because I 
have eliminated all side friction; where- 
as, all dial gages have not in their con- 
struction this advantage. 

Fig. 2 shows the indicator in use on the 
dividing engine in the act of correcting 
the eccentricity of the taper-hole, which 
is used for the arbors on which the 
scales are mounted. The periphery of the 
scale is made true and as accurate as 
possible at the same time as the silvered 
surface is faced. For this purpose a 
piece of brass is turned in the chuck to 
fit the hole in the scale. The scale is 
then put in position on the arbor, which 
is about one-thousandth smaller than the 
hole to give it play for the adjustment. 
The worm in the dividing engine is then 
disengaged to permit the workmen to re- 
volve the gear wheel on the engine; this 
enables him to proceed with the centering 
of the scala OswALD G. STEINITZ. 

Berkeley, Cal. 











Fic. 2 Tue INDICATOR IN Use.on THE DivipiInc ENGINE 
BUILT AT THE UNIVERSITY OF CALIFORNIA 
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Loose Sheave Oiling 


In the accompanying illustration, I am 
showing a very simple and efficient means 
of lubricating a loose chain sheave, which 
is in constant use and difficult to get at; 
for instance, at the upper end of a crane 
on a steam shovel, and, therefore, must 
have sufficient lubricant to keep it well 
oiled for a few days. 

In the cut A represents a cored cavity 
in the hub D, and holds the grease or 
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FOR LOOSE-SHEAVE OILING 


DEVICE 


other lubricant. B is a threaded plug 
which serves to close the hole through 
which the cavity A is filled. 

C and C are two small grooves cut in 
the hub to feed the grease to all parts of 
the bearing. This method of oiling will 
be found more economical than that of 
using a compression grease cup and there 
are no caps to fly off. Sheaves run in 
this manner will not run dry for days, 
and will need very little attention. This 
method, I believe, might also be used on 
loose pulleys and give equally satisfac- 
tory results. 

EDWARD SOBOLEWSKI. 

Cincinnati, Ohio. 








Helical Spring Coiling and 
Cutting Machines 


The two devices shown in the cut were 
designed for the rapid production of small 
helical compression springs such as are 
used in door locks to operate the pin 
tumblers, and while no effort was made to 
produce automatic or complicated ma- 
chines, the results obtained from these 
are extremely satisfactory. 

The coiling machine is shown at Fig. 1, 
in which A is a cast-iron frame the upper 
portion of which forms the bearings of 
the driving shaft R and the upper feed- 
roll shaft P. The driving pulley M and 
the pinion N are pinned to the end of the 
shaft R and the pinion meshes with the 
upper gear S on the feed-roll shaft P. 
This shaft carries at its front end the 
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upper feed roll E of hardened tool steel. 
This roller E is keyed to its shaft as is 
the lower one and held in place by the 
hex nut as shown. The lower feed roll 
is carried on the shaft D which runs in 
the swinging arm B rocking about the 
shaft C as a pivot. 

A gear S on the shaft D meshing with 
the gear on shaft P serves to drive the 
feed rollers. 

A steel rod F provided at its upper ex- 
tremity with a bar handle and screwing 
into the swinging arm B at its lower end 
serves to adjust the feed roll tension by 
the compression given the rubber bumper 
G. 

The wire enters the feed rolls from the 
left and passes into the tool-steel guide 
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Fic. 1. CoILING MACHINE 


block H through a hole just large enough 
to clear the wire and then into the curl- 
ing bushing J which is made of tool steel, 
glass hard, to withstand the wear of the 
wire taking its initial bend. A hardened- 
steel spacing rod with an offset on its for: 
ward end at K serves to give the spring 
the proper pitch in coiling. The feed 
rolls are marked with a shallow V groove 
to guide the entering wire. As the wire 
cannot go anywhere except into the curl- 
ing bushing it curls into the spring helix 
and emerges from the front end of the 
tube and enters a long piece of pipe 
mounted on a post on the same bench 
with the coiling machine. The pipe may be 
about six feet long and at the right-hand 
end of it is located the cutting machine 
shown in Fig. 2. 
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The base of this device A is of cast iron 
and carries the driving shaft B with its 
pulley C and pinion D which meshes with 
gear E on the cutter shaft F. 

The cutter disk G is a hardened tool- 
steel star wheel the points of which are 
spaced at a distance apart equal to the 
desired length of the spring and the edges 
are sharpened to a cutting chisel edge. A 
guide plate H mounted on the face of the 
base casting A with screws and dowels 
keeps the spring in contact with the cut- 
ter wheel. A hardened tool-steel roller J 
mounted on the eccentric post K is ad- 
justed to contact with the points of the 
cutter disk G and every time the cutter 
revolves aS many springs are cut off as 
there are teeth in the cutter disk. The cut 
springs fall down into a tray placed to re- 
ceive them. The two machines are so 
belted up that the cutting machine runs 
about 50 per cent. faster than the coil- 
ing machine, and they are operated as 
follows: After the coiled spring enters 
the long pipe and emerges from the right- 
hand end, the coiling machine tension 
lever is turned, thus causing the feed rolls 
to slip on the wire and in .consequence 
the spring coiling ceases temporarily. 

The operator now cuts the spring off 
at the left-hand end close to the coiling 
machine and enters the right-hand end of 
it into the cutting machine, at the same 
time tightening the roll tension lever on 
the coiling machine which starts coiling 
another length. Owing to the cutting sec- 
tion making faster time than the coiling 
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section there is no danger of the two 
springs getting tangled in the pipe. 

The cost of these devices is very little 
and they can be fitted up to curl a wide 
range of springs both open and closed 
coil. 


Detroit, Mich. ARON LAWRENCE. 








Lathe Test Indicator 

This lathe-test indicator is for use m 
setting centrally any point or hole in a 
piece of work to be operated upon in a 
lathe or upon a face plate. 

At A is shown device for centering the 
hole, and when in use the rod F is locked 
in M by screwing up nut C. 
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degrees without binding. The specifica- 
tions also demanded that the distance 
from the center line to the face of the 
flange was to be the same in all cast- 
ings, and the stem had to be square with 
the bottom face. This called for extreme 
accuracy and as the outside of the cast- 
ings were quite rough, the difficulty was 
greatly increased. 

Fig. 3 shows a simple plan I devised 
for doing this job. 

The disk A, was roughly cut out of 
a piece of 3/16-inch sheet steel; a 
hole was drilled through the center and 
a hardened bushing B, having a hole the 
size of the drill, driven in to it. 
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LATHE-TEST INDICATOR 


When using 60-degree end of rod F 
for centering up point made with center 
punch, rod F is loose in M, so that the 
spiral spring G will hold finger against 
the work with an even pressure. Lock 
nut D is for keeping rod F from slip- 
ping out when indicator is not in use. 

B is held in L with nut K. At J and H 
are washers to eliminate friction. The 
spiral spring in recess holds B evenly; K 
screws up to shoulder and there is no 
binding. Part A is pinned to F. 

The screws E hold M in position, and 
a tight fit is necessary, so that they will 
hold when adjustment has taken place. 
The angle at point is 60 degrees. 

The bar of the indicator L is made 
of such a size as to be held conveniently 
in the tool post of a lathe. All wearing 
parts are to be carefully hardened and 
ground. 


New Haven, Conn. JOHN R. Jarvis. 








Method of Boring Castings 


Many mechanics who have laid out a 
job of the kind shown in cut, have 
probably found it is very tedious to 
transfer the center line of the bore to 
the outside so as to be able to drill a 
hole absolutely true. Fig. 1 represents a 
easting of which we had several to ma- 
chine, but not enough to go to the ex- 
pense of making an elaborate jig. 

The specification called for a butterfly 
valve to be fitted into the 3-inch bore; 
the disk was to be a snug fit, and had 
to be turned through an angle of 180 


The disk, with its bushing, was then 
placed on a mandrel and turned to the 
exact diameter of the 3-inch bore, and 
the circumference of the disk was turned 
to the radius of the bore so that it could 
be inserted into the bore edgewise. 

At C is a piece of 1x%-inch cold- 
rolled hardened steel with a %-inch hole 
drilled through one end. 
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A piece of %-inch drill rod D was 
placed in the drill chuck and perfectly 
centered; the disk A slipped on and al- 
lowed to rest upon a parallel block on 
the driller table. In order to have the 
right hight a piece of 1/32-inch sheet 
steel was placed between the disk and 
parallel block, and the latter located the 
right distance from the drill rod by means 
of the piece of cold-rolled steel E with 
the hole drilled the right distance from 
its edge. The upper parallel block was 
then laid upon the disk A and, to keep 
ii from canting, a piece of 3/16-inch 
steel F was placed under the opposite 
edge and the upper block carefully 
squared with the lower one, the drill rod 
withdrawn, C slipped on and the whole 
strapped down by the planer strap G. 

The drill is now inserted into the 
chuck and the castings slipped onto the 
disk A with the face H, Fig. 1, resting 
upon the drill table and the face of the 
flange against the parallel blocks. An 
iron wedge with an easy taper was slipped 
under the flange at J to prevent the cast- 
ing from tipping under the drill pres- 
sure. C guides the drill for the upper 
and bushing, B for the lower hole. 

The time required for the preparation 
of the fixtures and the drilling was less 
than it took to lay out ten of the cast- 
ings, there being twenty altogether. 

We have since used the same scheme 
on tubes to be fitted with butterfly valves 
with equally good results. 


In this case the hole was four inches 
from the end of the tube and we made 
the bushing B long enough to extend into 
a hole drilled through a piece of flat 
stock J, Fig. 2, which acted as an arm 
to carry the disk. 
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Fic. 2. Drill Press Table 
with Rigging in Position. 
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Fic. 3. Rigging for Drill. 
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METHOD OF BorING CASTINGS 
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The round disk being turned off on a 
mandrel, of course, brings the hole con- 
centric with its circumference. 

Fig. 2 is a plan view of the driller 
table with the rigging in position. The 
blocks K and belt L were removed, the 
tube slipped on against the block M 
which acts as a stop and K and L re- 
placed. 

V-blocks were slipped under the tube 
N and it was ready for drilling. We have 
found that placing the tube on V-blocks 
and ‘centering by the outside made the 
job worthless, due to the variation in 
thickness of the tube walls. 

New York City. H. E. A. RAABE. 
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Transfer Studs for Tool- 
makers 








The illustration shows a hardened tool- 
steel stud to be made in sets as per table, 


which toolmakers and machinists. will 
find very valuable. 
Frequently it is desirable to tap a 


“blind hole” in a hardened-steel part, for 
the sake of appearance or to prevent the 
accumulation of dirt and chips in jig or 
die work; but the fact that the piece will 
shrink or warp in hardening and so pre- 
vent the screw entering freely, causes 
the toolmaker to drill clear through with 
his tap drill in order to have a chance to 
transfer back to the casting, or soft-steel 
part after hardening. 
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TRANSFER STUDS FOR TOOLMAKERS 


Dowel-pin holes can usually be drilled 
through, as the dowel pin can be driven 
in and ground off flush, thus offering no 
place for chips or dirt to collect; but 
with screws it is different, for it is im- 
possible to grind them off flush, due to 
the intersection of the thread at some 
point leaving a gap. 

By drilling and tapping the piece be- 
fore hardening and at the same time 
drilling the dowel holes, the studs here 
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DIMENSIONS OF TRANSFER STUDS 








described may be screwed in, after hard- 
ening, with the point outward, until just 
the conical peint projects beyond the 
surface and the steel piece clamped in 
position. This will cause the conical 
spurs to center mark the casfing, and 
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while clamped in this manner the dowel 
holes may be transferred and an accurate 
job will be the result. 

The studs are flattened on the spur end 
to facilitate their being screwed in or out, 
although narrow screw-driver slots on 
each side of the spur may be used in- 
stead. 

There are many uses which will sug- 
gest themselves for these simple little 
studs and they are cheap and easily 
made. 


Detroit, Mich. LAWRENCE RONA. 








Proposed Wedge for a Bolt 
Header 


The wedge marked W is one frequently 
found in cold bolt-heading machines for 
adjusting the punch to the required pres- 
sure on the die. 

When the clutch is thrown out to stop 
the machine the momentum of the heavy 
flywheel carries the machine over for sev- 
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the operator hammers the surface D in 
his efforts to free the machine. 

To overcome these defects I suggested 
the wedge shown at E. The piece F is 
bolted to the front of the wedge E and 
carries the setscrew G for raising and 
lowering the wedge. This leaves the top 
of the wedge free to use the hammer at 
any time and for strenuous work the set- 
screw G may be removed and a sledge 
used with very little danger of breakage. 

Brooklyn, N. Y. RICHARD ANDREWS. 





Homemade Standard Tools 


On page 702, Walter G. Groocock, in 
the course of some interesting remarks 
respecting homemade tools, states that an 
advantage to be derived from making 
milling cutters at home is that the tool 
room can remake them when worn, and 
thus effect a saving in steel. 

A few days ago I discussed the ques- 
tion of recutting milling cutters with the 
foreman toolmaker of a large concern, 
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PROPOSED WEDGE FOR A BOLT HEADER 


eral revolutions, and unless a brake is 
used it usually stops on the center. 

In case of a double head it sometimes 
jams with such force that a dozen men 
with a long bar to pry between the frame 
of the machine and a spoke of the fly- 
wheel cannot move the shaft. A blow 
with a sledge on the point H will start the 
wedge and release the machine. In strik- 
ing the blows the stem B sometimes re- 
ceives a glancing blow and is broken off. 
A hole is drilled in the wedge, tapped and 
a new stem screwed in only to be broken 
again later. 

Sometimes a corner of the wedge is 
broken off as shown by the ragged line at 
J and a new forging must be made and 
machined. As they are made of tool steel, 
this is rather an expensive proposition. 

Other makers put the big end of the 
wedge on top of the ram as shown by the 
dotted wedge at C. This is more trouble- 
some still as we cannot strike the wedge 
from the under side of the machine and 


which runs thousands of cutters con- 
stantly. 

He informed me that they had now 
ceased to recut them. The chief reasons 
were that true economy consists in mak- 
ing the cutter as small as pos#ble in the 
first instance and save on the first cost 
of steel; further, years of experi- 
ence have shown that the average num- 
ber of perfectly satisfactory cutters ob- 
tained from recutting is about 50 per 
cent., and that the labor put upon the 
wasters far exceeds the value of steel 
in the good cutters. Now that automatic 
cutter-grinding machines can be pur- 
chased, milling cutters might have their 
gashes deepened by grinding and this 
can best be done at each resharpening of 
the cutter tooth. The efficiency of the 
cutter throughout its entire working life 
would be increased by this method, for 
the “landing” could be kept always of 
correct width and not allowed to become 
four to six times as wide as it should 
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be. I should be interested to hear what 
Mr. Groocock thinks of this suggestion, 
and his experience on the proportion of 
wasters in recutting. 


Glasgow. ROBERT SHAW. 








An Easily Made Drill Chuck 


The capacity of this chuck is only 
from No. 60 to about No. 40, although it 
could have been larger for use with drills 
up to No. 1. 

A piece of steel shafting was placed in 
a chuck and one end bored to fit the end 
of a drill spindle, Fig. 1. The screw A 
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jaws. A hole was made in the center of 
this plate to permit the use of the larg- 
est drill mentioned above. 

Two pieces of soft iron, roughly shaped 
for length, were fitted tight to the slot E 
to form the jaws. The jaws were placed 
tight in the slot E, the piece C was 
placed on the mandrel again, Fig. 2, and 
the outside G of the jaws finished; the 
faces of the jaws were squared and the 
outside of the jaws was shaped like G, 
Fig. 3, by turning in the lathe. The 
jaws were removed and scraped to make 
them slide freely in the slot E. A V- 
groove /, Fig. 3, was cut in only one of 
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AN EAsILy MADE DrILL CHUCK 


was provided to screw up on a flat sur- 
face B, filed on the drill spindle. 

The end of a round, short piece was 
turned to fit tight in the hole D, Fig. 2; 
by means of this the chuck shell C was 
held, and the outside of it was turned 
true and concentric with hole D. The 
end of piece C was also squared up on 
the face C’, Fig. 2. 

A flat piece, or fixture, with a-hole 
bored to fit tight on the outside of piece 
C was used to hold it true while a slot 
like EE, Fig. 3, was being cut in the 
other end of it. A round plate, held with 
two screws F, Fig. 3, was fitted over the 


the jaws; the other was left with a flat 
face like K. This slot 7] can be adjusted 
afterward and made straight by hand 
scraping or filing, if the milling is not 
true. 

The two jaws were placed in C; a drill 
was placed in the jaws while C was on 
the mandrel, Fig. 2; the jaws were held 
in place by screwing on the plate F, and 
the drill was tried to see if it would run 
true. The drill was slightly out, and was 
brought over to the center line of the 
chuck by scraping one side of the slot. 

Fig. 4 represents the complete chuck. 
LL is a ring of such a thickness as to 
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fit easily in the part G of the jaws, Fig. 3. 
A screw M, Fig. 4, holds the ring on the 
chuck and also takes up the lost side mo- 
tion of the jaws to some slight extent. 

After the jaws have been fitted to run 
a drill true, they are removed, placed in 
a small cup (preferably porcelain), and, 
with the addition of a small lump of cy- 
anide of potash, heated to a red heat, 
gently, in a forge, for 10 or 15 minutes, 
until sufficiently case hardened. The 
screws NN, Fig. 4, or the whole chuck, 
could be case hardened also. 

As it was desirable to have the screws 
N N fit tight, the threaded holes for these 
screws were tapped first and the threads 
cut on the screws in the lathe to exact 
size; hence, the screws worked smoothly 
and without lost motion. There is no 
provision for opening the jaws except by 
a side pressure of the drill shank when 
the drill is being removed. Of course, 
two motions are required in this chuck, 
instead of only one, to, tighten the jaws 
on the drill, and the jaws are not self- 
centering; still, this involves little trouble 
and it takes but a few moments to ad- 
just and center the drill. 


Port Clinton, Ohio. S. E. Frew. 








A Method of Carbonizing 
Small Pieces 


The cut shows an arrangement used in 
connection with a method of carboniz- 
ing small pieces which are difficult to 
pack. This method eliminates the clumsy, 
tedious and messy job of packing small 
articles in bone dust or other like carbon- 
izing material. 

The box A is of cast iron, fitted with a 
cover B, which can be screwed down gas 
tight. At the top and bottom is a con- 
nection for a %-inch gas pipe. 
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FURNACE FOR CARBONIZING 


Place a little old charcoal on the bot- 
tom of the box, and pack the box nearly 
full of parts to be carbonized and screw 
the cover down tight. The top gas-pipe 
connection is attached to the city gas line 
and the lower to a tip or burner. These 
pipes project through the doors of the 
furnace. -The gas is turned on and light- 
ed, and the box and contents brought up 
to carbonizing heat in the furnace. The 
carbon in the gas will rapidly combine 
with low-carbon iron or steel. 

Philadelphia, Penn. J. H. Harris. 
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Cast Iron Boxes and Taper 
Gibs 


Referring to John A. Sweet’s article 
on page 893, Volume 34, we have 
to say that we are unqualifiedly in 
favor of cast-iron bushings in our line 
of work. We do not say that they 
are better in all cases, as we have 
learned that “circumstances alter cases,” 
not only in the use of materials, but 
also in the design of parts. As far 
as we know, the Queen City Machine 
Tool Company, Cincinnati, Ohio, was the 
first builder to use cast-iron bushing in 
shaper work; this was in 1903. We 
found the drilling of these holes in line 
was practically impossible, a much bet- 
ter job being obtained by boring out 
large holes and fitting bushes, this also 
provided the means for renewing original 
centers. At first ordinary machine-steel 
shafts were used, but it was found that 
with the use of high-speed steel tools 
these shafts would twist under extremely 
heavy cuts, so a high-grade spindle steel 
was substituted. 

But with all the care we could take, 
complaints would come of bearings run- 
ning hot and cutting, so we decided to 
leave no excuse for the user if there 
was any trouble in regard to the oiling. 
The following practice has now been 


evolved up to the present shapers we are 


building in our shop, and while we be- 
lieve it is pretty nearly the last word 
on shaper bearings, we solicit any prac- 
tical suggestions for betterment. 

A special quality of steel is now used 
in our shafts; it is very tough and is sur- 
face hardened. These shafts are ground 
to size and show a surface very different 
from that secured when ground soft. The 
column holes are all bored with a box 
jig, the truth of the holes being tested 
and the boring bar doubly supported and 
driven through a knuckle joint. The 
hole is then finished with a double 
reamer. 

The cast-iron bushings are ground to a 
press fit in these holes, and they are also 
finished with a double reamer. These 
bushings have channels for carrying the 
oil to all parts of the bearing and an 
oil reservoir in which a ring is suspended 
to throw a copious supply of oil to the 
shaft. On account of the slow speed at 
which the crank pin runs, often as low as 
6 revolutions per minute, a chain is used 
to carry the oil instead of the ring, as 
explained above. There is also a hard- 


ened bush on the bull-wheel hub, which 
is ground in place and fitted to a heavy 
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bushing that is a press fit in the column. 
Here a chain oiler is also used, as the 
revolutions per minute are the same as 
the crank pin, and a ring would not sup- 
ply the necessary oil for good lubrication. 

Besides a ring or chain for carrying 
the oil up, the bushings have circular 
channels cut just within each outside 
edge and these are connected at the top 
by a channel. The ring oiler is central 
in the bearing with a reservoir for oil 
in the bottom of the bush. The ring 
lifts the’ oil to the top of the shaft, the 
oil following the channel in the top of 
bush to the channels in the ends. A 
hole is drilled from the outside end of 
the bush, parallel to the shaft, connect- 
ing the two end channels with the reser- 
voir and leaving the bottom of the bush 
solid, but providing for returning the oil 
to the reservoir. This hole is tapped 
on the end and plugged with a headless 
setscrew to provide means for cleaning 
out the bearing when oil becomes dirty. 

This is to call attention to what we con- 
sider better practice than that referred 
to by Mr. Sweet. It has been proved that 
grooving the shaft is bad practice where 
the speed is high or where the pressure 
is heavy. It is questionable if it is ever 
good practice, our opinion being that the 
ring oiler furnishing a copious supply of 
oil is the real efficient point and not the 
grooved shaft. We know that one of the 
largest concerns here in Cincinnati has 
tried the grooved shafts on planer 
change-gear shafts and lathe spindles, 
and found it very bad practice, it being 
impossible to keep the oil in the bear- 
ings. In our own case where shafts 
are hardened it would be practically im- 
possible to use the grooved shaft. We 
have learned to have great respect for 
Mr. Sweet’s opinions on matters mechan- 
ical, and merely wish to bring this ques- 
tion to his attention in a different light, 
so as to warn other manufacturers 
against trying experiments that might be 
costly and fruitless. 

While on this subject of bearings, our 
experience with taper gibs may be of 
interest. We do not believe in taper gibs 
on planer or shaper heads nor in the ram 
or saddle of a shaper. We are willing 


to take the consensus of opinions from 
practical planer hands on the question of 
a taper gib on a planer head, for in- 
stance. We have three planers with 
Straight gibs in the heads, and another 
make with taper gibs. The last planer 
is just as good in every way as the 
other three, but we cannot take up the 
wear on the heads, while we have no 
trouble on the others. The wear on these 
taper gibs is all. at one end, where the 
pressure is exerted, and this is always 
the thin end. It will not wear evenly, as 
anyone can see by giving the matter a 
little thought. It is a very hard matter 
for the average shop to plane and scrape 
in a taper gib, but it is easy to replace 
a straight one, and this would mean a 
realinement of the bearing. We do not 
douht that a taper gib is the proper thing 
in some cases, but it would be well to 
consider the duty it has to perform be- 
fore accepting it as best practice always, 
as many writers seem to do. We know 
of manufacturers who are using taper 
gibs on planers and shapers as noted 
above, who are doing so against their own 
good judgment, because there is a popu- 
lar demand for taper gibs at present. 
We believe this will soon change back 
to the best gib for the particular purpose 
it has to perform. 
A. M. WATCHER, 
Secretary and Treasurer, 
Queen City Machine Tool Company. 
Cincinnati, Ohio. 








The Use of Dowel Pins 


The suggestion of J. C. P. Bode on 
page 845 that it is well to have a few 
well defined rules for the proper use 
and placing of dowel pins in work, is a 
point well taken and I wish to supplement 
his suggestions with a few more. 

Mr. Bode deals only with straight pins 
while, as a matter of fact, much of the 
trouble arising from the use of straight 
pins can be eliminated by the use of 
standard taper pins. 

In reaming holes for taper pins it is a 
good custom, when the holes have been 
reamed to the desired depth, to part the 
two pieces of work and then give the 
holes in the lower part of the work about 
one or two more turns of the reamer—or 
enough to prevent the pins being as tight 
in this as in the upper part. This greatly 
facilitates parting the work as occasions 
arise. 

Dowel pins should always be placed as 
near the outer edges of the work as pos- 
sible. Failure to observe this not only 
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gives greater chance of error in the pri- 
mary object of pinning the work together, 
but frequently it is the real cause of the 
pins shearing off. This is especially so 
when there is a twisting strain between 
the parts pinned together. It is indeed 
surprising to see sometimes how this point 
is disregarded. 

When a pin is accidentally sheared off, 
leaving the point in a blind hole, it can be 
easily dislodged by drilling a 4- or %- 
inch hole—depending upon the size of the 
pin—at right angles to the pin, into the 
cavity back of the point of the pin. Then, 
filling the drilled hole about half full of 
oil, take a piece of drill rod the size of 
the drilled hole; place this in on top of 
the oil and hit it a sharp blow on the 
end with a hammer. The sheared-off pin 
is easily ejected by the principle of hy- 
draulics. 

As taper pins are of standard dimen- 
sions, with corresponding taper reamers 
made for that particular use, and as a 
taper pin is a drive fit in the reamed hole 
when put in to stay, I much prefer to use 
them for dowel pins when possible, rather 
than straight pins which are much more 
troublesome in getting a good fit and in 
their removal when necessary. 

Proper dowel pinning is, as Mr. Bode 
suggests, a question which should receive 
more attention in the shop, and I believe 
that where dowel pins are necessary in- 
structions based on the principles of cor- 
rect usage should be given as to the kind, 
size and location of such pins. 


Zanesville, Ohio. H. R..G. 


———— 
——— 
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On Perforating Sheets 





In the AMERICAN MACHINIST, page 
747, there appears a query: “How 
would you perforate these sheets?” 


To the equipment, as detailed by the 
querist, I should add a strong’ spring 
stripper, one that clamps the work 
to the die a little in advance of the 
punches. With this equipment, I should 
then expect to do good work. Now, a 
few pointers to the querist: 

For a job of this description, the press 
must be in good order and have but a 
short stroke. It often happens that a 
press installed for some other product is 
used; but in this case, a machine should 
be obtained special to the job in hand. 

In hardening the punches, it must be 
borne in mind that they have to stand 
almost as great a tensile stress in strip- 
ping as the compressive stress in pierc- 
ing. They should be hardened in oil, 
and special attention must be paid to 
both hardening and tempering. 

For punching thick metal, the punches 
need not be too exact a fit with the holes 
in the die. In the case under discussion, 
I should make the holes 0.003 inch larger 
than the punches. Also, the holes should 
be opened out at the back with a larger 
drill, so as to leave a thickness of about 
0.125 on the top side, and this should be 
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reamed out with a reamer of 3 to 3 de- 
grees included angle. Many toolmak- 
ers use a reamer of 2 degrees included 
angle, but this is not sufficient. Since, 
in piercing small holes in thick metal, 
it is found that the metal, at the moment 
it receives the impact of the punches, 
is compressed, and, that the moment 1t 
enters the hole in the die, it expands 
again and fills the hole in the die very 
tightly, it will be seen that at the 
next stroke of the press, the punch must 
not only pierce another hole in the 
metal, but also force out the piercing 
from the previous stroke. As an illustra- 
tion: I have found in piercing metal 
when the hole has been reamed with too 
slight a taper that, by reason of the ex- 
pansion of the piercings, as many as four 
piercings have been held in the die; this 
is very much too hard for small punches. 

The querist will find it advantageous 
in another direction also, to make the 
holes in the die a little larger than the 
punches. Owing to the closeness of the 
holes, the metal between the holes is 
compressed laterally; that is, when the 
punches strike the metal, they compress 
it before piercing it. This makes the 
work harder on the punches. 

For work of this description, the dies 
must be ground perfectly paralel after 
hardening, the punches must be all of 
one exact length, the feed must be ad- 
justed accurately, and the machine itself 
should have its slides adjusted with the 
greatest care. Attention to these details 
should lessen the questioner’s trouble 
and increase his output. By the way, 
does his automatic feed release itself 
before the blow, as it should do? The 
slightest error here means a great deal. 

Georce W. SMITH. 

Birmingham, England. 





Making Tracing Cloth Bite 


At page 772, under the above heading, 
A. E. Lowe asks for the experience of 
other draftsmen. 

It is not so much a question of ex- 
perience as it is of grease on the sur- 
face of the cloth. If care is exercised in 
cutting off and tacking down the piece 
of tracing cloth, the chances are that 
no chalking will be required. But if the 
hands are slightly greasy, which is very 
often the case, the ink refuses to stick, 
and instead, follows the pen. 

As to the “bite” wearing off in a per- 
iod of 24 hours, it would be better to 
say that enough grease is rubbed on in 
that time to overcome the bite. 

To take an extreme case, vaseline was 
rubbed on a piece of tracing cloth and, 
of course, the ink would not take. Then, 
on the same surface a little common flour 
was rubbed and found to give the re- 
quired bite. So it is seen that anything 
that will absorb the grease without in- 
jury to the cloth is satisfactory. Common 
chalk, French chalk, flour, starch, full- 
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er’s earth, or gasolene may be_ used. 
Even the talc powders put up for toilet 
use will be found to serve the purpose. 
J. K. McIntyre. 
Newburgh, N. Y. 


Ball Thrust Bearings with 
Cone Seats 


It is rather difficult to understand from 
the letter which appears on page 606 
relative to the above subject, whether the 
writer refers to both the lower race ring 
of the bearing and the seating ring or to 
the seating only. Judging from the state- 
ment which follows, however, namely, 
“with the cone seat it is further possible 
to center this ring of the bearing sup- 
port,” it is evident that his remarks apply 
to both rings. 

A great deal has been published from 
time to time in this journal dealing with 
ball bearings; to those, therefore, who are 
interested in the subject a comparison 
between this letter and one published on 
page 651, Volume 33, Part 1, will prove 
instructive. 

In the earlier letter your correspondent 
endeavors to prove that the spherical- 
seated thrust bearing is useless for the 
purpose of effecting alinement, while in 
the latter one it is stated that a bear- 
ing having a cone seat of 30 degrees or 
less is perfectly efficient for this purpose. 

It is, of course, well known that some 
firms are making bearings upon the lines 
now advocated, but their reason for doing 
so is not equal efficiency but cheapness 
of manufacture. 

But that the latter construction is en- 
tirely wrong must be evident to anyone 
who will give the matter a moment’s 
consideration. It is obviously impossible 
for the coned ring of a bearing to take a 
seating upon a similarly coned seating 
ring except in one definite position. More- 
over the acknowledged fact that the cone 
seating is helpful in centering the bearing 
is contradictory of the claim for effi- 
ciency as a method of alinement. 

Some few years ago I had occasion to 
inquire carefully into the respective mer- 
its of the two types, and more recently, 
in order to confirm the conclusion then 
reached from the above and other con- 
siderations, I experimented with coned 
pieces having an included angle of 120 
degrees. It was found that practically 
no relative movement of the two pieces 
was possible, but that the one always 
seated itself exactly in the same position 
upon the other; no attempt was made to 
take fine measurements but a pointer 
probably 18 inches long indicating against 
a zero mark was used and the results 
obtained were sufficiently definite to show 
the uselessness of the cone seat for the 
purpose in view. 

That large quantities of cone-seated 
bearings have been constructed and are 
in use cannot be denied, but their suc- 
cess does not in any degree depend upon 
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the cone seat but rather upon the accu- 
racy of the facings against which the 
bearings rest. 

By far the simplest construction for 
this type of bearing is a combination of 
the two under discussion, the bearing 
ring being constructed on spherical lines, 
and the seating ring as a cone. It is 
necessary, of course, in adopting this con- 
struction to exercise care that the line of 
contact of the two rings comes directly 
under the balls, but if the radius of the 
face of the bearing ring is made equal 
to the diameter of the ball centers an 
angle of 30 degrees on the seating ring 
will insure this without further trouble. 

HAROLD SIBBERING Woop. 


Coventry, England. 








Scientific Management 


It is not often that such an optimist 
as Mr. DuBrul unburdens himself in 
your columns, as at page 1181, Volume 34. 
He seems to be amused at everything on 
both sides of the scientific-management 
question. Yet he admits that his own 
personal experience is as limited as he 
assumes both Entropy’s and mine to be. 

But I do not quite understand his 
meaning in regard to adopting it as soon 
as conditions will justify. If scientific 
management is based on principles which 
are fundamentally sound (and I believe 
real scientific management is), it should 
help any shop under any condition at any 
time. Or can it be possible that he hesi- 
tates to risk the cost of installing “effi- 
cient management” until his bank account 
can stand a heavy strain? 

I believe that a very small shop might 
find it difficult to maintain a planning de- 
partment unless it washed the windows 
while the machinist was doing the work. 
But in a shop the size of Mr. Du Brul’s, 
this should be easy, for Mr. Taylor 
recommends one planner to every 3'% 
workers, which would make quite a good- 
sized force in his shop. 

I do not recall having said “it (the 
Taylor system) could not be done,” al- 
though I did intimate that it might not 
be best in the long run, if carried to the 
extreme. 

Did Mr. Du Brul ever buy a gold brick 
of any kind, and did he advertise the 
fact to his friends to prevent them from 
being similarly disentangled from their 
hard-earned coin ? 

It is barely possible that this natural 
hesitancy on the part of victims may be 
one reason why those who have tried it 
do not volunteer testimony on the other 
side. And if Mr. Du Brul is laboring un- 
der the delusion that all the shops which 
have been “scientifically managed,” not 
by “near Taylor” methods, but by Mr. 
Taylor himself, form an unbroken galaxy 
of*dividend payers, I should be pleased 
to give him the names of a few that hard- 
ly come in that class. 

If scientific management has been go- 
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ing on for 30 years, as Mr. Du Brul 
states, why credit it to Mr. Taylor, as he 
does not claim so much himself? As 
a matter of fact, he claims very much 
less than some of his over-enthusiastic 
friends. 

I happen to know Mr. Taylor, to know 
some of his assistants, and to know of his 
methods. I also know some of his suc- 
cesses and some of his failures, so that my 
criticism hardly comes in the “up a tree” 
class. I also know that he is blessed ( ?) 
with friends who are unwise enough to 
put him on a pedestal where very few 
men belong. 

One of the great weaknesses of his 
system is the looking at the personality 
of the worker from much the same stand- 
point as the drill sergeant looks at the 
“rookie.” And as some of us are coming 
to believe in peace rather than war, we 
do not feel that this attitude can secure 
the best results. 

And if the great foundation principles 
of scientific management are so clearly 
defined, why do Messrs. Taylor and Em- 
erson and Gantt all look askance at each 
other in spite of the fact that their names 
are coupled as deliverers of the race? 
Is it because each thinks himself the only 
Simon-pure authority? If this were true, 
the country would be badly off. 

Once more let me express admiration 
for much that Mr. Taylor has done. His 
systematic time study is fine and should 
be used in all repeat work. But some 
of the hard and fast principles he advo- 
cates; his failure to recognize that men 
cannot successfully be treated as parts of 
the machinery; that there will be in- 
efficient men until we know a great deal 
more about eugenics, and that they 
must be reckoned with, shows that in 
spite of his breadth of vision, he has 
missed some of the vital points. 

Chicago, III. FRANK C. HupDsoNn. 








How Would You Turn 
This Job? 


On page 650 a question is asked as to 
how an elliptically shaped wagon-wheel 
spoke could be turned on the engine 
lathe; and on page 797 a line cut of a 
wabble center is presented to do the job. 
I do not quite see how a good sym- 





79 


metrical job can be turned out with this 
tool, as there is no positive throw to 
the wabble center, having to rely solely 
upon the pressure of the cut throwing it 
from side to side. 

I have devised a simple scheme and 
present an illustration of my method 
for doing this job in the engine lathe. 

A is a round cast-iron. piece fitted over 
the nose of the live spindle and contain- 
ing the circular cam groove, whose cen- 
ter is ‘4 inch further from the edge of 
the cutting tool than that of the live 
spindle. This piece is fastened to the 
headstock with screws, as shown. On 
the nose of the spindle is screwed the 
piece B, which is dovetailed a sliding fit 
for cam-roller arm C. For turning wood 
as is required in this case, the arm has 
two pegs for revolving the piece to be 
turned. 

A nice way to trace this movement is 
to make a drawing, showing the circle G 
with the center lines, also drawing in the 
tool. 

Upon a piece of tracing cloth draw the 
ellipse and cut a '%-inch slot in it “% 
inch each side of the center of the el- 
lipse, shown in heavy line, stick a pin 
through the slot at E, driving it into the 
drawing board, stick another through at 
F, point up, enabling the head of the 
pin to slide around easily upon the draw- 
ing paper beneath, while we move it 
around on the circle G in the direction of 
the arrow; this will show you very nicely 
how the point of the tool is shaping the 
ellipse. , 

Much better results can be obtained 
with this latter experiment by enlarging 
it about six times. 


Chicago, III. M. JACKER. 











The Foundry Patternmaker 


There are several statements in Mr. 
Parry’s article, on pages 839 and 840, 
with which I do not agree. He says: 
“A first-class patternmaker is a man who 
has served time enough in a foundry as 
a molder to have learned that molders 
are also mechanics.” Wouldn’t it also 
be a good idea for molders to serve some 
time in a pattern shop so as to under- 
stand how to treat properly made pat- 
terns decently? How often do we see 
well made patterns having plenty of draft, 
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three or four coats of varnish, rapping 
plates, draw irons, etc., come back from 
the foundry practically ruined, often hav- 
ing only one or two dozen castings made 
from them, when, with any decent kind 
of treatment they ought to have been 
good for 500 or 1000 castings, if only 
varnished occasionally. 

Undoubtedly, it would be beneficial for 
a patternmaker also to have some ex- 
perience at actual molding; yet many 
of the most satisfactory patternmakers 
I have known—satisfactory from the 
foundryman’s point of view, as well as 
from the pattern-shop standpoint—have 
never served any time in a foundry. It 
depends largely on the personal equa- 
tion and the study the patternmaker has 
made of the subject, both from books and 
papers, like the AMERICAN MACHINIST, 
and by visiting foundries whenever pos- 
sible and observing the operations of 
molding various kinds of work. 


PROBLEMS OF THE PATTERNMAKER 


There is such an immense variety of 
work especially to be found in some 
first-class job shops, that it makes it 
quite interesting for the intelligent work- 
man. Many perplexing problems have 
to be decided, such as the most desirable 
methods for molding (sometimes, an arti- 
cle can be molded in several different 
ways, one of which would be easiest for 
the foundry, while another way might 
result in a sounder casting) ; then, having 
decided on the best way of molding, the 
question arises as to whether it is only 
a temporary pattern which must be made 
for the least possible outlay of time 
and material, or, if a permanent pattern, 
how to construct it so it will best re- 
sist the usually unnecessarily severe 
treatment patterns frequently receive in 
the foundry, resist the strains caused 
by the wood shrinking in the dry store 
room, and swelling in damp foundries, 
and also resist the natural tendency of 
much wood to twist (torsional strain) 
and glue io soften or get old and crumble. 
(I never like to trust glue alone, but add 
either nails, or preferably, wooden pins, 
also glued in). 


PATTERN MAKING INCLUDES A GREAT 
VARIETY OF WORK 


If a man is going to make large pat- 
terns his specialty, a practical knowledge 
of carpentry and joinery is of great bene- 
fit. Then we have store patterns, some 
of the work on which is only 1/10 inch 
thick and the making of which is prac- 
tically a trade by itself; then we have 
patterns for brass goods, such as fittings 
for open plumbing, pressure regulators, 
small- and medium-size globe and 
angle valves, etc.; again, there is a great 
line of patterns for light machinery of all 
kinds, sweep work, gearing, both large 
and small, screw propellers, etc. We al- 
so have all kinds of metal patterns with 
several methods of gating or plating, re- 
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quiring something a great deal better than 
a “handy man” to obtain satisfactory re- 
sults. 


Wuy BLAME THE PATTERNMAKER? 


Of course, we frequently confer with 
the foundries, sb as to make patterns that 
can be molded easily with their equip- 
ment or to suit their pet ideas; yet how 
frequently do we find, after confer- 
ring with the foundry and making the 
patterns as directed, that they have 
altered the patterns and molded them 
some other way; and when we have 
sought for the reason, have perhaps been 
told that they changed their minds or 
that they gave the job to a different 
molder from the one they first intended, 
and he, evidently, had ideas of his own. 
So, why blame the patternmaker ? 


An “ImpossiBILITY” MADE PossIBLE 


A lot of brass patterns were brought 
into our shop one day. There was a large 
slot cored in each pattern and this core 
also overlapped onto the main body of 
the casting, making a very ragged cast- 
ing. Hence, we changed things so as to 
obviate that trouble, and the patterns 
were sent to the malleable foundry. In 
a few days, they came back again and 
the owner came with them, very red in 
the face and very angry. He proceeded 
to bless (!!!) us; he said the foundry 
could not cast from the patterns and 
they would have to be put back into their 
original form. I demurred, for I felt 
positive that they could be cast all right, 
and asked to be allowed to send them 
to another foundry for proof; but he 
refused. I then told him that I should 
put them back into their original condi- 
tion if he insisted, but should charge 
for doing it. He declined to say any- 
thing, excepting that the patterns must 
be put back into their original form. 
Fearing trouble later on, I sent one of 
the patterns to a gray-iron foundry for 
proof and ordered three castings, not 
snagged, to be delivered as quickly as 
possible. Afterward, fearing some pos- 
sible quibble, because of its being gray 
iron, I sent the pattern to two different 
malleable foundries with the same in- 
structions. 

Finally, the customer refused point 
blank to pay my bill, saying I had made 
a mistake and would have to stand the 
cost of rectifying it myself. I had to 
carry the case into court. The customer 
had the foreman of the malleable foundry, 
where he got his work done, for an ex- 
pert witness. The foreman stated a lot 
of reasons why they could not be cast 
my way. We then passed him the three 
gray-iron castings with the foundry tag 
on them. 

He was nonplussed at first, but final- 
ly discovered the tags and proceeded at 
great length to inform the court why it 
was possible to cast them of gray iron, 
and why it was an absolute impossibility 


subject is of general interest. 
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to cast them of malleable iron. Then 
we handed him three of the castings 
bearing a malleable-iron foundry’s tag; 
he colored up and began to stammer. 
Then we handed him the three from 
the other malleable foundry and he col- 
lapsed. I won the case. 
Reading, Mass. W. A. SYLVESTER. 








Another Internal Under- 
cutting Tool 


The number of articles published 
weekly in your columns in regard to in- 
ternal undercutting tools show that the 
I know 
that they have been of great interest to 
me, as I have had to make this style of 
tool recently. 

The first tool made is shown in Fig. 1, 
but was discarded on account of its lim- 
ited movement, as when the tools were 
ground the cut would not be deep 
enough. The tool shown in Fig. 2 is one 
now in use and is proving very satisfac- 


























Fig 2 


AN INTERNAL UNDERCUTTING TOOL 


tory. In Fig. 3 the work is shown with 
the undercut at C. 

While this tool is not as ingenious as 
some of those shown in your columns, 
yet it has many advantages, not the least 
of which is its great rigidity and the un- 
limited movement. Another thing in its 
favor is the adaptability for other tools. 

Chamfer S, Fig. 3, was formerly 
done with another operation, but is now 
done with the tool 7, Fig. 2. This fea- 
ture has been used on 18,000 pieces and 
is good for 10 times the number 

JOHN F. SHEEHAN. 
Washington, D. C. 











No machine is best for every kind of 
work even though it may be able to do it. 
And there are many, perhaps inferior 
machines, which may be best for some 
particular kind of work. 
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Standards for Spline ane 
Square Shafts 


The following report of the Broaches 
Division of the Standards Committee, 
Society of Automobile Engineers, show- 
ing practice of its members in the design 
of multiple spline shafts and square 
shafts, was made at their recent conven- 
tion. 


MuLTIPLE SPLINE SHAFTS (4 AND 6 
SPLINES). Fir TO COME ON SHAFT AT 
BOTTOM 


The following formula applies when 
the fit is made to the reamed or ground 
part of the shaft between the splines, 
and the hole is ground concentric with 
the pitch line of the gear: 


b=a+w-+2f (1) 
where 
b = Outside diameter of shaft; 
a= Bottom diameter of shaft; 
w — Thickness of key = a 0.24, 


ratio assumed; 
f= Radius at corners of key and 
fillet = ©. 
50 
An allowance of 0.006 is made for grind- 
ing in hole of gears. 
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The second formula is recommended for 
adoption as standard. 


SQUARE SHAFTS 


It is recommended by the Division that 
we hold to one size to make the hole 
standard and the same size square for 
both sliding and fixed fits as far as the 
hole goes. 

That in the determination of this stand- 
ard we use the relation of the short diam- 
eter of the square to the long diameter 
of the square. 

That in most cases, in our judgment, 
0.8 will give satisfactory results for fixed 
and sliding fits. On sliding fits under 
very heavy duty this ratio will have to 
be carried to 0.73, using in both instances 
even fractional dimensions rather than 
decimal dimensions. 

In regard to short diameter sizes to be 
established: these are to vary by % inch 
from '4 to 1% inches; by % inch from 
1'4 inches to 3 inches; and ™% inch for 
3 inches and above. 

These limits take into consideration the 
manufacture of the parts and the change 
in sizes due to heat treatment and dis- 
tortion of broach in hardening. Our ex- 
perience shows us that these sizes will 

























































































a" — oy ai hs Shaft Size 
0 O44 1.280 0.240 " ; 0.020 1 1.25 ! 
1.119 1.441 0.270 0.023 1.125 1.40625 
1.244 1.600 0.300 0.025 1.250 l 5625 
1.369 1.759 0.330 0.027 1.375 1.71875 
1.494 1.920 0.360 0.030 1.500 1.875 
1.744 2.240 0.420 0.035 1.750 2.1875 
1.994 2.560 0.480 0.040 2.000 2.500 
2.244 2.850 0.510 0.045 2.250 2.8125 
2.494 3. 200 0.600 0.050 2.500 3.125 
2.744 3.520 0.660 0.055 2.750 3.4375 
2.994 3.840 0.720 0.060 3.000 3.750 
TABLE NO. 1, FROM FORMULA (1) 
a ” Ww aly Hole Size 
1 7 1 250 0 300 = 0 020 1.000 1.250 
1.125 1.40625 0.3375 0.0225 1.125 1.40625 
1.250 1.5625 0.375 0.025 1.250 1.5625 
1.375 1.1875 0.4125 0.0275 1.375 1.71875 
1.500 1.875 0.450 0.030 1.500 1.875 
1.750 2.1875 0.525 0.035 1.750 2.1875 
2.000 2.500 0. 600 0.040 2-000 2.500 
2.250 2.8125 0.675 0.045 2.250 2.8125 
2.500 3.125 0.750 0.050 2.500 3.125 
2.750 3.4375 0.825 0.055 2.750 3.4375 
3.000 3.750 0.900 0.060 3.000 3.750 
TABLE NO. 2, FROM FORMULA (2) 
Fit To COME ON OuTsiDE DIAMETER OF 
SPLINES 0.80 Ratio i 0.73 RaTIo 
The second formula applies where the Short Long Short Long 
fit is made to the outside diameter of Diameter | Diameter | Diameter | Diameter 
the splines. The hole is not to be ground rt i 4 
but to be left as broached. i i it 
5/ ' ii 
— w” —~ Lf é wy 
a=b (w , (2) a is 
“ 1 1% 1 12 
where, 1 1) { 13 1% 
; 1 13 1} i 
wb 0.24, ratio assumed; 1 lit ia 1 
1 1 14 2, 
Lad 1 1 1} 2} 
f=—. 2 o\" 2° 53 
- 2 of} 24 3%, 
Both of the formulas are for four or at BH 24 3 
. - ~ 4 Ss ‘ 
Six grooves. The adoption of an odd :. a 3 44 
: < 4 3 43 
number is not recommended, on account 4 5 1" 5i 
of the difficulty of calipering the shaft at 
TABLE NO. 3. SHORT DIAMETER SIZES 


the bottom of the groove, the shaft at the 
top of the splines, or the hole diameter. 


RECOMMENDED 
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vary materially under different methods 
and we believe the limits given will pro- 
duce a good commercial product under 
the varying conditions mentioned. 








An Inexpensive Flexible 
Curve or Rule 


By M. R. WELLS 


Every draftsman has at some time or 
other probably felt the need of a flexible 
curve or rule, but the expense has led 
many to do without it. 

One which I have found to be as good 
in practice as any I have ever tried can 
be made with almost no cost, as follows: 

Procure two pieces of solder wire 3/16 
inch in diameter and of the desired 
length. These can be straightened by 
rolling them on any smooth surface, and 
while in this shape, one side should be 
draw-filed to give a flat surface equal 
in width to perhaps half the diameter; at 
the same time the ends of the wire should 
be rounded. 

Next, procure a piece of 44-inch tubing 
(rubber) slightly longer than the pieces 





INEXPENSIVE CURVE OR RULE 


of solder wire, and while the flat sides of 
the wires are held together, work the 
tubing over them in the same manner that 
tight glove fingers are first put on. This 
latter process will be much simplified if 
tubing is first soaked for a while in gaso- 
lene, which will cause it to increase in 
diameter for a short time, and will also 
act as a lubricant while placing the tube. 
The gasolene will soon evaporate and 
leave the tube tight on the wires. 

A glance: at the illustration will show 
the simplicity of the device. 








A simple method of arriving at the 
relative merits of different grades of tool 
steel claimed to be satisfactory for ordi- 
nary commercial purposes, is pointed out 
by a contemporary as consisting of a steel 
disk about 24 inches in diameter and 2 
or 3 inches thick, with a hole in the cen- 
ter about 3 inches in diameter. Then have 
one or two tools made from each sample 
of steel intended for purchase, and after 
cleaning the disk, set it in the lathe 
and try each tool on it, starting from the 
center, with a heavy cut and a fairly 
high speed. Then take the diameter of 
the disk at the point where the tool fails 
or becomes blunt and divide the price 
per pound of that particular steel by that 


diameter. Thus each tool will have 
a figure which will denote fairly 
accurately its commercial value. The 


depth of the cut must, in each test, be 
exactly the same and identical in every 
detail. 
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The Worm Gear as Applying 
to Motor Driven Vehicles * 
By E. R. WHITNEY 


The accompanying chart was made 
from the results of an efficiency test on a 
set of Hindley worm gears, used in the 
Commercial Truck Company’s_ 1000- 
pound electric delivery wagon. The data 
on these gears are as follows: 

Pitch 

Lead 

Ratio ; 
Center distance... . 
Angle of thread (average)........ 
No. threads in worm 

No. teeth in gear 39 
Diameter of worm ahi ar 2.8 .nches 
Diameter of gear 11.917 inches 

The test was made on a stock rear con- 
struction, the load being taken on a spe- 
cially constructed Prony brake. The 
brake drum was mounted on a shaft with 
a square end passing through the square 
holes in both gears of the differential. 
The torque values were taken by a plat- 
form scale. The worm gear was driven 
by the electric motor, which is a standard 
series-wound automobile-type motor, and 
which has a normal rating of 85 volts, 
22 amperes, 1200 revolutions per min- 
ute. Brake tests were first made on the 
motor, and before starting the test for 
efficiency, observations were made at 
various loads to determine the effect of 
varying the voltage and consequently the 
speed; it was found that the torque 
values on the Prony brake measuring 
the output of the gears was practically 
constant for a given current, with a con- 
siderably wide range of voltage and 
speed. 

It is interesting at this point to note 
this fact in view of the results obtained 
by other experimenters, they having 
found a decided change in the efficiency 
with changes in speed. This may pos- 
sibly be accounted for by the much high- 
er surface speed of gears in this test, 
ranging from 200 to 800 feet per minute. 

The fact that the voltage and speed 
could be disregarded greatly simplified 
the test, as it was then necessary to ob- 
serve only current and torque, the effi- 
ciencies being calculated directly from 
the torque tests on motor and gears. 

The curve of gear torque (see figure) 
is plotted from torque values on the worm 
gear divided by the gear ratio. The speed 
curve shows the motor speed at 85 volts 
with varying loads. 

The test corresponds to actual service 
conditions with the wagon and full load, 
working through a range of from a slight 
down-grade to about an 18 per cent. up- 
grade. The maximum efficiency of 93 
per cent. corresponds to a coefficient of 
friction of 0.032. 

The durability or life of a worm gear is 
a direct function of efficiency and it fol- 
lows that if a gear is produced that is 
high enough in efficiency throughout the 


0.96 inches 
3.84 inches 
93:1 

6.796 inches 
28 degrees 


*Paper presented to Society of Automobile 
Engineers 
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full load range to be practical it will also 
be satisfactory for durability. 

The Commercial Truck Company’s first 
worm-driven wagons were put into serv- 
ice about two years ago. Some of the 
first wagons have now covered approxi- 
mately 25,000 miles. Recent examination 
of the gears showed very little signs of 
wear. I would conservatively estimate 
the life of these gears at from 50,000 to 
60,000 miles. 

The worm-gear drive is not a cheap de- 
vice, and the results as indicated above 
for efficiency and durability cannot be ex- 
pected unless the gears are properly de- 
signed, constructed of the best materials 
and accurately mounted on high-grade 
anti-friction bearings. Unless facilities 
are at hand for doing accurate machine 
work, the use of the worm-gear drive had 
better not be attempted, but once properly 
constructed and mounted it is practically 
as free from trouble as a pair of spur 











gears. The gears illustrated in Fig. 4 are 
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RESULTS OF EFFICIENCY TEST ON A SET 
OF HINDLEY WoRM GEARS 


mounted on fixed centers and with no 
provision for adjustment. 

The Hindley worm gear is much more 
expensive than the straight type, but the 
superior bearing between the worm 
threads and gear teeth and the greater 
durability warrant the additional expense. 
The Commercial Hindley gear is a de- 
cidedly different product from the so 
called theoretically correct Hindley gear, 
and in practice the writer has experi- 
enced none of the fancied difficulties in 
mounting accurately enough in the di- 
rection of the worm shaft to meet all 
practical requirements; in fact, much less 
accuracy is required in this direction than 
is required at right angles to the shaft 
with the straight worm. 

There is no such thing as a so called 
theoretically correct Hindley gear; that 
is, the threads of the worm do not have a 
full bearing against the whole area of all 
gear teeth in mesh, but the Commercial 
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Hindley gear approaches very closely to 
this condition. 

Some engineers claim that even in 
ratios that can be covered by a single 
reduction bevel gear the worm has ad- 
vantages in a high-grade car in being 
much easier to make silent and has near- 
ly equal efficiency. The efficiency is un- 
doubtedly lower than with a single re- 
duction bevel gear made with equal ac- 
curacy and equal mounting, but is con- 
siderably higher than a double reduction 
bevel and chain or chain and chain. We 
will assume that the legitimate field for 
the worm gear is only where its efficiency 
and durability are equal to or better than 
in the case of other devices to do the 
same work. Then, keeping in mind the 
principle underlying efficiency, the re- 
quirements for road clearance, etc., it 
would on this basis be limited to ratios of 
from about 6:1 to 14:1. These limits 
are an approximation only and are sub- 
ject to modification, depending on exact 
conditions. In order to put in conveni- 
ent form the comparison of all features 








LOWER | HIGHER 
THAN 6:1 |6:1 To 14:1) THAN 1:4 


GEAR RATIO 

































































Other forms |Singlere- |Double re-|Double re- 
of gearing. | duction duction duction 
bevel. bevel and/ (only re- 
chain, quired on 
chain and} heavy el- 
chain. ectric 
trucks) 
bevel and 
chain, 
bothchain 
both spur. 
EFFICIENCY LOWER HIGHER LOWER 
EQUAL OR EQUAL OR 
DURABILITY BETTER BETTER BETTER 
| EQUAL OR 
NOISE LESS LEss Less 
TABLE 1 
Gear 
Engine |Ratio for 
Speed |or Motor 36” 
M.P.H. | Speed Wheels 
GASOLENE 
VEHICLES 
Pleasure car. . . 40 1200 3.2 
1000-pound 
wagon...... 20 1200 6.4 
5-ton truck. 10 800 8.5 
ELECTRIC 
VEHICLES 
Pleasure car. . . 20 2000 10.7 
1000-pound 
a a nae 15 1400 10.1 
5-ton truck.... 7 1600 24.4 
TABLE 2 








of the worm gear with other forms of 
gearing, Table No. 1 has been made. 
In consulting this table it must be under- 
stood that the comments on the different 
ratios are not unalterable, although they 
are approximately correct for the usual 
form of construction. 

Table No. 2 has been drawn up to give 
some idea of the requirements for gear 
ratios with different types of motor-driven 
vehicles, and to indicate where the worm 
gear is applicable. 
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CIRCULATION STATEMENT 

During 1910, 1,488,400 copies. For June, 
1911 (American weekly, American monthiy, 
English weekly and German weekly), total, 
129,000. 

Of this issue 23,250. 

Vone sent free regularly, no returns from 
news companies, no back numbers. 








In this issue, as a new feature, we 
print an “Outline of Topics” on page 133, 
and our former table of “contents” 
printed in this space has been dropped. 
This outline has been prepared espe- 
cially for our busy readers who cannot 
perhaps afford time to read everything in 
each issue, but are nevertheless anxious 
that nothing of interest shall escape their 
notice. It gives the title of each ar- 
ticle, the author’s name, the page refer- 
ence, and a brief sentence or two tell- 
ing just what the article is about. We 
trust that it will be of service. 








Our Foreign Commerce 


The annual report on the foreign com- 
merce and navigation of the United States 
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During the year there has been a de- 
cline in the exportation of food stuffs, 
an increase in the exportation of manu- 
factures and an increase in the impor- 
tation of manufacturers’ materials. This 
is but a continuation of a tendency that 
has been observable during recent years. 
It points clearly to the fact that if we will 
continue to hold our position among the 
trading nations of the world, we must 
still further increase our exportation of 
manufactured articles. 

To show this change in dollars and 
cents, in 1880 we exported $122,000,000 
worth of manufactures, representing 
14.78 per cent. of our total exports. The 
corresponding figures for 1910 are 
$767,000,000 and 44.85 per cent. 

In 1880 we exported $495,000,000 
forth of food stuffs, representing 55.77 
per cent. of the total value of all ex- 
ports. The corresponding figures for 
1910 are $369,000,000 and 21.59 per cent. 
The decline during the decade 1900 to 
1910 has been marked. The exports of 
food stuffs in the first year of this period 
reached the high mark of $545,000,000. 

These facts show a progressive ten- 
dency toward rearrangement of the char- 
acter of our foreign trade. Experts tell 
us that within a few years we will cease 
to export food stuffs and will probably 
begin to import food to feed our own 
population. If we are to maintain a posi- 
tion with the balance of trade in our fa- 
vor, it is evident that we must push our 
manufactured articles into foreign mar- 
kets to a greater degree than has ever 
been done in the past. 

The most striking feature of the import 
trade during the last few years has been 
the increase in the importation of manu- 
facturers’ materials. In 1890 the total 
value of crude materials for use in man- 
ufacturing and manufactures for further 
use in manufacturing totaled $288,000,- 
000, or 36.43 per cent. of the total im- 
portations. The corresponding figures 











Exported to 1906 
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NOC AMOTEOR. ..ccsccccesses: 325,524 
SOME AMOMIOB. 0040 cccccnceees 50,742 
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1907 1908 1909 1910 
8,423,171 6,859,319 2,853 605 1,832,916 
154,457 856,724 455,724 507 700 
136,070 238,866 113,373 300,069 
255,551 514,430 88,37 147,957 
90,990 208 339 115,500 | 162.557 
8,517 18,557 13,3908 19,304 
9,369,056 8,696,235 | 3,640,034 5,975,503 





EXPORTS OF METAL-WORKING MACHINERY (INCLUDING METAL-WORKING MA- 


CHINE TOOLS), YEARS ENDING JUNE 30, 1906-10. 








for the fiscal year ended June 30, 1910, 
has just been distributed by the Depart- 
ment of Commerce and Labor. A glance 
through its nearly 1500 pages of statistics 
brings to light some facts which should 
be known to American manufacturers. 





for 1910 are $851,000,000 and 54.68 per 


cent. 

The statistics quoted above show the 
enormous increase in the total of Ameri- 
can exports during the past few years. 
When we turn to the detailed figures for 


the exports of metal-working machinery, 
we meet a striking contrast. Instead of 
a progressive increase we find a decrease, 
the total for the year 1910 being less than 
in any other year during the last five-year 
period, with the exception of 1909. Note 
the accompanying table. 

The total amount for the year 1910 is 
a little less than $6,000,000. In that same 
period we exported $767,000,000.of man- 
ufactured products, excluding food stuffs. 
The metal-working machinery portion of 
this vast sum is pretty small. Turning 
once more to the table, we find that about 
8/9 of the metal-working machinery ex- 
ported to foreign nations went to Eu- 
repe, and only 1/9 to all the rest of the 
world, including North America outside 
of the United States. Returning Ameri- 
can ministers and consuls from South 
America and the Far East have pointed 
out the possibilities of the markets in 
those countries and urged our manufac- 
turers to enter them. Apparently some 
other nation must be reaping the harvest, 
for excluding Europe and North America, 
in the year 1910 we only shipped a paltry 
$635,000 worth of metal-working ma- 
chinery to the rest of the world. 

Turn to the detailed figures for South 
America a moment, a place where we are 
supposed to be the guardians of liberty. 
Apparently our guardianship is being car- 
ried on for the benefit of European man- 
ufacturing nations, for in 1910 we ship- 
ped to South America the grand total of 
$305,069 worth of metal-working machin- 
ery. Of this $237,123 worth went to Ar- 
gentina, leaving for all the rest of South 
America the sum of $68,000. A mag- 
nificent sum! 

Are not these figures sufficient to show 
that American machinery builders are not 
reaching out for their share of the for- 
eign trade of the world ? 








How Shall We Compensate 
for Industrial Accidents? 


The justice of the principle of com- 
pensation for industrial accidents as op- 
posed to employers’ liability is so gener- 
ally accepted in the United States today, 
that we are undoubtedly safe in saying 
that future legislation will be based upon 
this principle rather than on any other. 
Accepting this position we are at once 
met by the question: How shall the funds 
for this compensation be collected and 
administered ? 

There are two general methods to be 
considered. The first is compulsory com- 
pensation by law. This is the rule 
abroad. The other is voluntary compen- 
sation through associations of employers. 























84 


Able lawyers have given the opinion 
that the principle of compulsory com- 
pensation is unconstitutional. That is, 
an American legislature cannot lawfully 
require a master to pay a fixed compen- 
sation to a servant injured in his em- 
ploy without regard to the cause of the 
injury. , 

If this is so, we still have another 
means at hand, systematic compensation 
by voluntary methods. Indeed it may 
well be that the voluntary method will be 
preferable for our American conditions. 
The agencies that administer the com- 
pensation funds in Germany are the em- 
ployers’ associations. With our faculty 
for business organization, can we not de- 
velop such associations or their equiva- 
lents to carry on this beneficent work 
here? Could any more beneficial social 
work be done ? 

Several plans along this line have al- 
ready been considered and temporarily 
laid aside waiting for a clearer definition 
of what can and cannot be done law- 
fully. It is hoped that constructive ac- 
tion will not be deferred much longer. 

Such voluntary administration of com- 
pensation could be sanctioned and aided 
by legislative enactment, by relieving em- 
ployers who were members of such asso- 
ciations from being liable for damages 
for industrial accidents, except in cases 
where they were grossly at fault. A per- 
suasive law of this nature would be a 
great aid to the voluntary method. 

Turning to another phase, many law- 
yers have expressed the opinion that we 
cannot hope for federal action, but that 
whatever scheme of compensation is fin- 
ally worked out must be done through the 
legislative powers of the individual 
States. This demands a general ac- 
ceptance of the principle of compensation 
and a rational, lawful method of putting 
it into effect. In no other way can be 
hope for a reasonable uniformity between 
the laws of the various States, a uniform- 
ity which is highly desirable and which 
has been in no way attained by the legis- 
lation of the past few years on this par- 
ticular subject. 








Standard Sizes for Materials 


The Society of Automobile Engineers 
is to be congratulated on its progress 
in standardizing materials to be used and 
on the stand being taken by its presi- 
dent, Henry Souther, as to the abolition 
of gages for sheet metal. The claim that 
calling for metal by’ thickness in 
thousandths woulc lead to more, rather 
than fewer, sizes, is hardly worth con- 
sidering. 

By determining on a set of standard 
thicknesses, varying by empirical 
amounts, the number of thicknesses to be 
carried in stock could be easily con- 
trolled. And the desire of some design- 
ers to use intermediate sizes would be 
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easily curbed by making all sizes not on 
the list, special with a special price. 

Those who fear confusion or the use of 
long terms instead of numbers need have 
no fear, as with 0.001 inch as the basis, 
we would say “875 sheet” for seven- 
eighths, and the great majority would be 
under “250” or quarter inch. 

Any rational method which will get 
away from the uncertainty as to which 
gage is meant, wi.ll save more time, 
money and profanity, than we have any 
idea of. 








New PuBLICATIONS 


MECHANICAL DRAWING FOR HIGh 
SCHOOLS; in two books. By Percy 
H. Sloan, Berthe E. Spink, Carl Du- 
rand, Albert W. Evans, Fred W. 
Zimmerman. Book One, 65 cents; 
ninety 9!4x6%-inch pages, with pro- 
fuse illustrations and _ full-page 
plates. Book Two, 80 cents. One 
hundred and eighty-five 9'4x6%- 
inch pages, thoroughly illustrated 
with diagrams and full-page plates. 

These books, as their title shows, are 
for school use, the authors being con- 
nected with the Chicago high schools. 

Book One begins with elementary geo- 
metrical constructions, proceeding to let- 
tering, drawing of solid geometric fig- 
ures and their developments, simple 
working drawings, shading, evolution and 
intersections of solids; isometric 
sketches, with the making of working 
drawings from these. 

Book Two is the advanced course, be- 
ing for fourth-year students. This in- 
cludes linear perspective, shadows in per- 
spective work, machine drawing, design 
of the various parts of a steam engine, 
this being shown.in 16 plates. 

Considerable space is devoted to archt- 
tectural drawing, including the various 
details of a house, with numerous full- 
page plates. 

THE PRODUCTION OF MALLEABLE CAsT- 
INGS. By Richard Moldenke. 125 
6x9-inch pages, 35 illustrations in 
the text; indexed. The Penton Pub- 
lishing Company, Cleveland, Ohio. 
Price, $3. 

This book is an elaboration of a ser- 
ies of articles recently published in The 
Foundry, treating of all phases of mal- 
leable-iron production and written by the 
well known secretary of the American 
Foundrymen’s Association. We believe it 
to be the first book ever published on this 
subject. Doctor Moldenke is recognized as 
an eminent authority on the subject of 
malleable cast iron, and in this book has 
given a comprehensive treatise covering 
the everyday problems confronting the 
producer of malleable castings, with a 
clear statement of the underlying princi- 
ples of the process supported by a fund 
of information gathered through many 
years of practical experience. The mal- 
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leable-iron business has always been 
looked upon as one jealously guarding 
its trade secrets. Many of these secrets 
are here uncovered, and in fact we are 
told that they were “often a mask for ig- 
norance.” The book contains 15 chap- 
ters with these headings: History, Early 
Development and Present Importance of 
the Malleable-Iron Industry; Character- 
istics of Malleable Cast Iron; The Test- 
ing of Malleable Cast Iron; The Pattern 
Shop; Molding Methods in the Malleable 
Foundry; Melting Processes; Construc- 
tion and Operation of the Air Furnace; 
Construction end Operation of the Open- 
Hearth Furnace; The Use of Gas Pro- 
ducers in Malleable Foundries; Mixing 
the Charges for Malleable Iron; Casting 
Malleable Iron; Annealing Malleable 
Castings; Characteristics of Malleable 
Fractures; Use of Pyrometer in Anneal- 
ing Room; Cost of Malleable Castings. 








PERSONALS 


J. A. Bennett, chief engineer of the 
Studebaker Corporation’s plant at South 
Bend, Ind., has resigned. 

Edward Hawkridge, president of Haw- 
kridge Brothers Company, Boston, sailed 
for Europe on July 4, for a two months’ 
trip. 

J. C. Manternach,, sales manager of the 
tube department of the Standard Welding 
Company, Cleveland, Ohio, has been ap- 
pointed general manager of that com- 
pany’s business. 


W. O. Duntley, president of the Chi- 
cago Pneumatic Tool Company, is now in 
Europe, where he will spend several 
weeks in the interest of the company’s 
foreign business. 

R. A. Rung, who has been in the sales 
department of Schuchardt & Schiitte, 
New York City, has taken a similar po- 
sition with the Allied Machinery Com- 
pany, with headquarters in Vienna, 
Austria. 

W. H. Sawtell, for the past four years 
master mechanic of the L. S. Starrett 
Company, Athol, Mass., has resigned his 
position in order to become superintend- 
ent of the George D. Mayo Machine Com. 
pany, Lanconia, N. H. 


O. H. Linton has resigned his position 
with Niles-Bement-Pond Company, New 
York, and has become associated with 
Griggs & Holbrook, consulting engineers, 
New York, and will have charge of their 
Canadian business with headquarters at 
Toronto. 


R. H. Wadsworth, for some time past 
assistant superintendent of the Waverly 
Company, Indianapolis, Ind., in charge of 
the design and manufacture of tools and 
jigs for work, has recently accepted a 
position as general superintendent and 
works manager of the Seneca Falls Man- 
ufacturing Company, Seneca Falls, N. Y. 
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A New Hydraulic Clutch 


The accompanying half-tones show a 
new hydraulic automobile clutch which 
is adaptable to line shaft, hoisting and 
conveying machinery of all kinds as 
well as numerous other applications. 

This clutch is simple in its construc- 
tion, consisting of an outer case keyed to 
a drive shaft eccentrically and being 
fitted with an oil-tight cover, and a drum 
keyed to the driven shaft concentrically 




















Fic. 1. New PATENT HypRAULIC CLUTCH 


New or improved 
machines,tools or 
shop appliances will 
be briefly illustrated 
and described here. 
A more full and detail- 
ed description will be 
given —if it can appear 
here first. 

ALL descriptions appear 
in ALL editions of- 
the paper—American, 
Weekly English and 
Weekly German 



























so as to work snugly within this case, 
being mounted on two roller bearings, so 
forming a crescent-shaped cavity between 
the case and the drum. The case may 
be reversed, making the drum the driver 
and case the driven. Two or more wings, 
otherwise called blades, working through 
slots in the periphery of the drum swing 
about a pin centered on the case. Thus 
an eccentric motion is imparted to the 
blades which is taken care of by rocker 
bearings set in the drum. Cast in the 
case is a valve of the plunger type, 
operated in the usual way by a sliding 
sleeve, controlling a passage which has 
its entrance and exit at either end of the 
crescent-shaped cavity mentioned. There 
is a take-up plate screwed into the cover 
which is a sliding fit in the case and is 




















Fic. 2. 


HYDRAULIC CLUTCH PARTS 





operated externally by means of a rack 
cut on the plate and a pinion cut on a 
pin, having its bearing in the cover. All 
moving parts are accurately matched to 
a sliding fit, and as the entire mechanism 
is working in oil, friction is reduced to a 
minimum. 

The action when the valve is thrown 
open, allowing the oil to flow freely, is 
similar to a rotary pump, except that the 
oil never leaves the case, but flows con- 
tinuously in a circular path. To set the 
clutch, simply close the valve, thus stop- 
ping the flow of oil and bringing the 
speed of the drum up to that of the case, 
or vice versa. This clutch does not com- 
pound power, but it is a variable speea 
clutch when so desired, and, as a positive 
coupling, has superior qualities. 

Another feature is the smooth, easy 
manner in which it picks up the load, the 
valve being graduated to govern the flow 
of oil to a nicety. This is especially in- 
teresting to the automobile industry, as 
it eliminates the necessity of shifting 
gears when a reduction of speed without 
an increase of power is desired. The 
clutch is now being developed and man- 
ufactured by the Hydraulic Clutch Com- 
pany, Citizens Bldg., Cleveland, O. 








Spring Pipe Threader and 
Cutter 


The accompanying halftone shows two 
tools recently developed by the Spring 
Pipe Threader and Manufacturing Com- 
pany, St. Louis, Mo., for rapid cutting 
and threading of pipe. As will be seena 
spring is utilized in each of the tools. 

The threader shown in the foreground 














SpRING Pipe CUTTER AND THREADER 
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is operated by unscrewing the handle and 
allowing the dies to separate sufficiently 
to take the pipe to be threaded. The 
handle is then tightened and the threader 
rotated in the usual way, only two revo- 
lutions being necessary for a standard 
set of threads. By loosening the setscrew 
in the locknut at the handle the dies can 


be adjusted for deeper or shallower 
threads, 

The operation of the cutter is im- 
mediately apparent. The handle _ is 
screwed up tight and the cutter turned, 
thus bringing into play the spring 
pressure. 


‘ 








Four Head Right Angle 
Driller and ‘Turner 


The halftone shows a similar machine 
to that described and illustrated on page 
748, Vol. 33, Part 2. Improvements have 
been added and the present machine 1s 
back geared 3 to 1 so that it will drill 
four 1'<-inch holes in drop forgings. 
The machine in its two designs was es- 
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for round box tools being used. A drill 
spindle inside of the main spindle is 
clamped by a single rack clamping de- 
vice, and is provided with a Morse taper 
to receive drills or reamers. These spin- 
dles may be adjusted in or out very 
quickly. 

The four heads are of heavy type cou- 
struction, and are gibbed to the bed with 
taper gibs, which have slots in their end 
that interlock with a gib adjusting screw; 
thus a fine adjustment can be made. On 
the underside of each head and in tner 
center is mounted a bracket carrying the 
feed nut, which is so constructed that the 
heads may be adjusted to or from the 
center independently; the nut being then 
clamped to the bracket through the socket 
screw Shown on the side of the rear bear- 
ing. This feature allows for the fine ad- 
justment necessary in facing shoulders. 

The bed is of the cross-shaped, and in 
its center is mounted a jig-plate for 
clamping the fixtures that hold the work. 
On the side of the bed and in a position 
the operator stands are mounted the 














FourR-HEAD 


pecially designed for machining automv- 
bile bevel-gear differential spiders and 
housings, and universal joint crosses and 
rings, and all that class of work where 
there are four holes or shanks to be 
drilled or turned at right-angles to one 
another and lying on the same plane. 
The drive to the machine is taken from 
a four-way right-angle countershaft. The 
spindles have a threaded nose to allow 


RIGHT-ANGLE 


DRILLER AND TURNER 


operating and tripping rods which con- 
nect with the rocker box carrying the 
worm meshing with a_ hardened-steel 
gear on the feed screw at the rear end of 
head; the feed drive being taken from 
the countershaft. The tripping device is 
constructed in such a manner as to ac- 
celerate the trip of the power feed on 
facing shoulders, reducing inaccuracy in 
lengths to a minimum. An adjustable 
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collar is provided for the tripping de- 
vice. The base is of the pan type con- 
struction, and proper lubrication of cut- 
ters and work is provided. 








Deciding on the Best Ma- 
chine to Use 
By JOHN R. GODFREY 


We are all too apt to judge machines 
by the power they consume. In fact, we 
often hear machine builders tell with 
pride in their voices and victory in their 
eyes of machines which “take all a 10- 
horsepower motor can give them.” And 
then, when we come to look at the work 
they have done, we sometimes wonder 
how on earth they manage to get rid of 
so much power in performing such a 
small amount of work. 

I recall particularly an exhibition in 
which a number of machine tools took 
part and a heavy geared driller in par- 
ticular. With a l-inch drill this machine 
succeeded in stalling an 8-horsepower 
motor while drilling about 4 inches per 
minute in cast iron. A few days later I 
saw a sensitive driller drive the same 
sized drill through 4'% inches of cast 
iron in 1 minute with a 1-horsepower mo- 
tor. 

I am perfectly willing to allow for 
considerable difference in the size of 
horses in the two cases, and I presume 
that on an all-day run, the operator of 
the sensitive driller would perhaps work 
harder than the man on the all geared 
machine where the drill was fed by 
power. 

There is considerable room for thought 
along this line and if we consider the 
first cost of the two machines and the 
fact that the extra power consumption 
means not only the cost of the power 
itself, but that it involves constant wear, 
as well as lubrication, it is quite pos- 
sible that we could afford to pay the 
operator of the sensitive driller enough 
to make it well worth his while to ex- 
pend the extra effort. 


DEALERS’ AND CUSTOMERS’ DEMANDS 


It is unfair to blame the makers of 
machines for all the monstrosities that 
have been prepetrated in the name of 
geared machines. We must remember 
that fashions change and that when cus- 
tomers get the idea that anything driven 
by a beit is necessarily out of date, their 
demands must be met in some _ way. 
Salesmen talk glibly about many things 
which they do not understand, and the 
manufacturer who is wholly dependent 
on agents is between the devil and the 
deep sea when it comes to designing and 
building machines, with his satanic maj- 
esty several laps ahead. 

There appears to be only one way out 
of this dilemma, which is for the manu- 
facturers to inaugurate and maintain 
campaigns of education so that custo- 
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mers may have a better idea of what they 


really need than they seem to have at 


present. 

Of course, there are many cases where 
users of machines know their require- 
ments better than any agent or manu- 
facturer, and in some instances are com- 
pelled to build their own machines in or- 
der to secure just what they want. But 
in too many cases the man who signs the 
order is influenced almost entirely by 
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salesmen or by catalogs which unduly 
emphasize certain features and entirely 
neglect the broad question of low cost 
production. 


A FIELD FOR EFFICENCY ENGINEERS 


One of the largest fields for those who 
are interested in real efficiency is the 
study of the best machines to be used 
on different classes of work with a view 
of keeping them as simple as possible in 
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every way. Every unnecessary speed or 
feed, every additional gear or bearing 
means increased first cost, increased cost 
for attention, lubrication and repair, and 
an increase in the power required to 
drive the machine. And unless the out- 
put is increased in quality or quantity, 
or both, so as to more than offset all 
these, it may be cheaper to continue us- 
ing the old machine, despite the fact that 
it cannot be the latest fashion. 








A Method of Detecting 


The importance of having a_ rapid, 
simple and reliable method of detecting 
the presence of cheap mineral (hydro- 
carbon) oil, or resin oil, as an adulterant 
in expensive vegetable or animal oils, 
used in large quantities in industrial 
works, was forcibly impressed upon my 
mind some time ago by the following ex- 
perience: The purchasing agent of the 
large manufacturing establishment with 
which I am connected handed me a 
sample of oil, of a rather dark color, 
which had been offered as commercially 
pure linseed oil, slightly off color, suit- 
able for making “oil sand cores,” at a 
concession from the market price of lin- 
seed oil. 

Preliminary examination indicated that 
the sample was just what it was repre- 
sented to be. A “skin test” was made by 
evaporating a drop or two to dryness in 
a shallow platinum capsule, and as it 
gave a good tough skin a trial lot of five 
barrels was ordered and used for making 
oil sand cores. This proved very satis- 
factory and in a short time another 
lot was bought. After thirty barrels 
had been purchased, complaints came 
from the foundry of cores broken in 
handling, and a larger proportion of oil 
to sand was used to overcome the trouble. 
Another shipment, making 45 barrels in 
all, was received and tested in various 
ways before being used in the foundry. 
I reported that this oil was, in my judg- 
ment, adulterated and unsuitable for 
making oil sand cores. The purchasing 
agent notified the shippers; they denied 
the charge and asked for payment. We 
then had samples tested by a well known 
firm of analytical chemists, who re- 
ported that the linseed oil was “largely 
adulterated with mineral oil and _ resin 
oil.” On being asked to give the propor- 
tions they replied that it was a difficult 
thing to do and would cost much more 
than the amount of their bill. Still the 
shippers refused to remove the barrels, 
and wrote as follows: “We must insist 
upon immediate settlement and your 
check sent promptly will be appreciated.” 
After some months’ delay a copy of the 
State law making it a crime to sell adul- 
terated linseed oil in Pennsylvania, un- 
less so branded, under severe penalties, 
was mailed to the oil company. This 
brought a prompt request to send the oil 
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A novel and valuable 
method of detecting mineral 
oil and resin oil in other 
oils. It consists in noting 
| the degree of “‘bloom’’ or 
eared when the oil vs 

wed by transmitted light 
ite an inclosed arc lamp. 
A very minute degree of 
adulteration can be detected. 
It 1s of value as furnishing 
an inex pensive, quick means 
| of determining whether or 

not mineral owl has been ad- 
ded to vegetable oils intended 
jor making oil sand cores 
in the joundry. 




















*Condensed from paper presented to Amer- 
ican Society for Testing Materials. 
back at shippers’ cost, which was done; 
and the incident was then closed. 

It started, however, a new line of in- 
vestigation which has resulted in a 
method of instantly detecting such adul- 
terations. 


THE “BLOOM” OF MINERAL OILS 


Mineral and resin oils differ from all 
other oils in many ways, but especially 
in one respect, and resemble each other 
in many ways, notably in one, which will 
now engage our attention. 

When examined by reflected light, hy- 
drocarbon oils (improperly named “min- 
eral” oils), whether crude or partially 
refined, show a peculiar greenish tinge 
commonly called “bloom.” When ex- 
amined by transmitted light the bloom 
disappears and the true color of the oil 
is seen. This color ranges from dark red 
or mahogany tint through various shades 
of orange ard yellow up to “water 
white,” according to the degree of refine- 
ment. Resin oil possesses the same pe- 
culiar characteristics, except that the 
color of the bloom is pure blue. Its 


Mineral Oil? 


chemical composition is so nearly like 
that of a hydrocarbon oil that these re- 
semblances appear to me to be more 
than accidental coincidences and suggest 
the possibility of a common origin be- 
tween so called mineral oil and resin oil. 
This speculation, however, is not ger- 
mane to our topic, which has to do strict- 
ly with a new practical application of 
that property commonly called bloom to 
the instantaneous detection of adultera- 
tion of vegetable or animal oils with hy- 
dro-carbon oils. 

Doubtless everyone has noticed the 
bloom in mineral oils and wondered per- 
haps as to the cause of this singular 
greenish appearance, which is especially 
noticeable in crude oil and in heavy lu- 
bricating oils. Bloom is merely a popu- 
lar name for a remarkable property 
possessed by a number of substances, the 
scientific name for which is “fluores- 
cence.” 

In simple non-technical words, fluores- 
cence is a property inherent in some sub- 
stances of becoming self-luminous while 
exposed to certain rays of light known as 
“ultra-violet” or “actinic” rays. These 
trays are always found in sunlight and in 
some forms of electric light. If a beam 
of white light from the sun or from an 
arc-light be passed through a_ prism 
(preferably for some purposes made of 
quartz) it is separated into a broad band 
of prismatic colors. Such a beam may 
be likened for illustration to a closed 
fan; after passing through the prism the 
fan is opened, and it is seen that each 
fan-stick has a different color, namely, 
red, orange, yellow, blue, indigo and 
violet. Beyond the red, on one side of 
the prismatic band, and beyond the violet 
on the other, are many rays which are 
invisible to the eye; but some substances 
when placed in the path of these invisi- 
ble rays become luminous or fluorescent, 
the color of the fluorescence being char- 
acteristic of the substance, some showing 
green, some blue, some yellow, some 
purple, some white and others varieus 
intermediate tints. 

In the course of my investigations I 
found that the greenish bloom or fluores- 
cence of mineral oi! and the blue bloom 
of resin oil noticeable in daylight car 
be enormously intensified or maguified, 
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perhaps a thousand fold, under certain 
conditions to be described herein, so that, 
if a single drop of mineral oil be placed 
in a vessel containing a hundred or even 
a thousand drops of pure linseed oil, or 
any other non-fluorescent oil, its pres- 
ence may be instantly detected by the 
greenish fluorescence which it imparts to 
the whole of the oil. The same is true 
of resin oil which gives blue fluorescence. 
The utilization of this observation for 
practical purposes of detecting adultera- 
tions is the gist of this paper. 


A “BLOOM” OR FLUORESCENT SCALE 


By increasing the proportion of either 
adulterant the intensity of the fluor- 
escence imparted to the naturally non- 
fluorescent oil is correspondingly ' in- 
creased; and, by preparing standard sam- 
ples of any non-fluorescent oil containing 
one-tenth, one, two, three per cent., and 
upward, of mineral or resin oil, in clear 
glass test tubes placed in a _ suitable 
frame against a dark background, each 
showing readily and unmistakably the in- 
creasing proportions of the adulterant 
under a light giving ultra-violet rays, a 
“fluorescent scale” has been established, 
somewhat similar to the well known car- 
bon scale used in steel foundry labora- 
tories for quickly determining, by color 
comparison, the proportion of carbon in 
an acid solution of steel. 

By comparing a sample of nonfluor- 
escent oil which has been adulterated 
with mineral oil or resin oil with these 
standards, the proportion of such adulter- 
ation may often be accurately stated in a 
moment by anyone. I use the word 
“often” in connection with the quantita- 
tive determination advisedly, in order to 
allow for some modifications, to be ex- 
plained further on; but I am prepared to 
unhesitatingly make the broad assertion 
without fear of contradiction that there 
is no method known by which the pres- 
ence of either mineral or resin oil in any 
nonfluorescent oil in small or large 
amount can be so disguised as to be un- 
detectable instantly by this method, and 
this certainly is an interesting and im- 


portant fact of considerable practical 

value to consumers of costly oils. 
DE-BLOOMED OIL CAN BE DETECTED 
It is stated in text books on oil 


analyses, and also in elaborate works on 
oil refining, that methods of chemical 
treatment of mineral oil have been dis- 
covered to “de-bloom” mineral oil so 
that it can be used with impunity, so far 
as the bloom is concerned, as an adulter- 
ant for expensive vegetable and animal 


oils, and I learned that there is a very 
large trade in de-bloomed oils for this 
purpose. It was, of course, at once evi- 


dent to me that my new process would 
be totally incapable of detecting adulter- 
ation of nonfuorescent oils with mineral 
oil when deprived of all bloom or fluor- 


AMERICAN MACHINIST 


escence. Accordingly, I obtained samples 
of de-bloomed oils of different grades and 
colors. These samples are free from 
bloom in bright sunlight or ordinary dif- 
fused daylight, or in the light from an 
ordinary electric arc, but, when sub- 
jected to the kind of light which I shall 
presently describe they all became highly 
fluorescent. When I stated to a certain 
refining company that their samples of 
de-bloomed oil were far from bloom- 
less, they expressed the greatest aston- 
ishment; they said there must have been 
some inexplicable error in selecting the 
samples and that they would forward 
new samples guaranteed to be “abso- 
lutely bloomless.” The new bottles not 
only had the printed “de-bloomed” labels, 
but they had other labels with the word 
“bloomless” written on them. These 
samples were precisely the same as the 
others, all showing the same fluorescence 
under the ultra-violet light illumination. 

I then prepared a new series of stand- 
ards for comparison, made with this so- 
called bloomless oil, so that it is possible 
to readily state the fact and even the 
proportion of adulteration with de- 
bloomed mineral oil in any specimen of 
nonfluorescent oil mixed with such de- 
bloomed mineral oil. I anticipate that 
this positive statement now made for the 
first time, will cause some consternation 
among makers of de-bloomed mineral 
oil. 

If both mineral oil and resin oil be 
used in combination as adulterants, it 
becomes: more difficult to make quantita- 
tive determinations instantly by the 
fluorescent method; hence the qualifica- 
tion implied in the word often. But 
“practice makes perfect” in many oOpera- 
tions and this is no exception to the 
rule. 

It might naturally be supposed, in a 
method of comparison of this nature, that 
it would be necessary for all of the test 
tubes or phials used to contain the stand- 
ards and the samples to be tested to be 
of absolutely uniform size, also that pre- 
cisely the same quantities of oils should 
be used in all of the tests; such, how- 
ever, is not the case. I soon noticed that 
the color of the fluorescence of any 
sample of mineral or resin oil was not 
changed by differences in the quantity of 
oi! examined or in the dimensions of the 
bottles containing the specimens, differ- 
ing in this respect, from the marked 
change in color of the same samples 
viewed by transmitted light in glass con- 
tainers of different sizes. To illustrate 
this interesting observation I have pre- 
pared exceedingly thin films of mineral 
and resin oils (scarcely thicker than soap 
bubble films) by pressing a few drops of 
each between plates of clear glass and 
mounting them like lantern slides. Crude 
mineral oil and resin oil are very dark 
in color and are opaque in four-ounce 
bottles, but the films are so transparent 


July 13, 1911 


as to be almost invisible when viewed by 
transmitted light of any kind. When 
placed against a blackground, however, 
and examined by reflected light from 
the source I employ, they fluoresce bril- 
liantly in the same green and blue colors 
that large quantities of the same oils 
show under the same light. 


THE Licut Usep 


It is the ordinary inclosed arc, so 
commonly used in industrial works by 
reason of its relative economy, that hap- 
pens to give out rays of the exact wave 
lengths needed to enormously increase 
the fluorescence of these oils. If the 
plain glass cover of this light fits proper- 
ly, so that air does not enter as rapidly 
as it is consumed, the arc burns in a 
partial vacuum or, at least, the air is rari- 
fied and, under these normal conditions, 
this light shows continuously, after burn- 
ing a minute, a faint rosy light in addi- 
tion to the powerful white light. If 
now a vessel containing any mineral oil, 
crude or refined, or any resin oil, be 
placed in the path of these rays the most 
intense fluorescence appears, even in day- 
light, greenish in the case of mineral oil, 
blue in the case of resin oil, the thin 
films already mentioned glowing in the 
same manner. So strong is this fluores- 
cence that if one cubic centimeter of 
either mineral oil or resin oil be diffused 
in a bottle containing: 99 cubic centi- 
meters of linseed oil, or any non-fluores- 
cent oil, its presence is plainly seen; ana 
I have even detected one cubic centi- 
meter of crude mineral oil in 999 cubic 
centimeters of non-fluorescent oil. 


No TRACE OF FLUORESENCE IN VEGETABLE 
OILs 


I have examined a large number of 
vegetable oils, such as cotton-seed oil, 
corn oil, China bean oil, China wood oil, 
etc.; and have not found a trace of 
fluorescence in any of them. It is stated 
in some text-books that “oleic acid,” 
which is found in lard oil, is fluorescent. 
On examination I find that pure white 
strained lard oil is entirely free from 
fluorescence under the ultra-violet ray, 
but all of the samples of so-called No. 1 
or No. 2 lard oil (sold for use in machine 
shops) exemined possess some fluores- 
cence, and this may prove to be a novel 
means of rapid determining the propor- 
tion of oleic acid in lard oil, though I 
only suggest it tentatively, not having 
studied the matter carefully from this 
point of view. The slight fluorescence of 
ordinary lard oil is different in appear- 
ance from that of mineral oil or resin 
oil, and does not materially interfere with 
the application of the fluorescent test 
for its adulteration with mineral or resin 
oil. 

There is a metal-cutting compound 
sold called “mineral-lard oil”—there is 
no deception here, for its name proclaims 
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its composition. The proportion of 
mineral oil in this compound is sufficient 
to cause intense fluorescence when ex- 
amined under the rays of the inclosed 
arc. 

In order to make a quantitative fluores- 
cent oil analysis—if I may be permitted 
to coin such a term—in cases where the 
amount of mineral or resin oil in veg- 
etable or animal oil is over 10 per cent., 
causing too great intensity of fluoresc- 
ence for accurate quantitative determina- 
tions, it is simply necessary to dilute the 
sample to any desired degree for the test 
by adding sufficient pure vegetable or 
animal oil, as the case may be, to bring 
the proportion of adulterant within that 
of the prepared standards. Thus, if the 
sample of adulterated oil showing more 
intense fluorescence than the 10 per 
cent. standard is diluted with an equal 
quantity of pure non-fluorescent oil and 
then shows a degree of fluorescence cor- 
responding with the 10 per cent. stan- 
dard, it is safe to conclude that it con- 
tains 20 per cent. of fluorescent adulter- 
ant. 


THE TEST IN DAILY PRACTICE 


In daily practice I have found it con- 
venient to put the standards in narow tu- 
bular oi] test bottles holding about fifty 
cubic centimeters each; these are corked, 
labeled, and placed side by side in small 
wooden racks (like test-tube holders) or 
a shelf in proximity to an inclosed arc- 
light, beginning with pure oil at the left- 
hand side, then a similar sample contain- 
ing one-tenth per cent. of mineral or 
resin oil, as the case may be, then 1 per 
cent., and so on increasing by single 
percentages up to 10 per cent. It is ad- 
visable to prepare several different se- 
ries of standards with fluorescent oils of 
different grades. Crude mineral or resin 
cils are much darker in color than re- 
fined oils and the color by transmitted 
light is a guide to the kind of oil that 
has been used for adulteration and is 
consequently an indication of the proper 
standard series to be used for compari- 
son in making a quantitative fluorescent 
analysis. 

It is not necessary to prepare stand- 
ards for each kind of vegetable or animal 
‘oil; thus, the standard series prepared 
with linseed oil serves for examination 
of cotton-seed oil, corn oil, China wood 
oil, China bean oil, or any other non- 
fluorescent vegetable oil. It is mneces- 
sary, however, to prepare special stand- 
ards with lard oil for testing adulterated 
lard oils. 


OILS FOR OIL SAND CorRES 


The making of oil sand cores has 
grown enormously in recent years and 
many thousands of dollars are spent an- 
nually by large concerns for oils for this 
purpose. The compourding of core oils 
has become a large business and nearly 


AMERICAN MACHINIST 


all samples that have come to my notice 
contain mineral or resin oil or both. 
Neither of these oils impart any valuable 
properties to core oils, but are used 
simply to dilute more costly oils; and, in 
point of fact, they are positively de- 
leterious, being of a non-drying nature, 
impairing the good oil binder and re- 
quiring more fuel and a longer time for 
baking the cores in the ovens. When we 
realize that linseed oil (which is the best 
binder) costs, at the present time, in the 
neighborhood of one dollar per gallon 
and crude mineral oil about three cents 
per gallon, its use as an adulterant is 
readily explained. Resin oil costs a good 
deal mere and is therefore used more 
sparingly. 

I have found that “Soya” oil expressed 
from beans grown in enormous quan- 
tities in China and elsewhere, is an ex- 
cellent substitute for linseed oil for mak- 
ing cores if used in its natural state, 
without having been compounded or 
adulterated by core-oil makers. It costs 
about sixty cents per gallon for fine 
grades. The very best substitute for lin- 
seed oil as a binder for oil cores that I 
have discovered is crude whale oil, cost- 
ing about the same as Soya oil, the only 
objection to its use being an unpleasant 
fishy smell which escapes from the core 
ovens during the baking of cores. It 
makes a splendid binder. I am told it 
is now being de-odorized, but I doubt the 
effectiveness of any such treatment. Cot- 
ton-seed oil is used for the same pur- 
pose, but so much larger proportion of 
oil to sand is required that there is little 
economy in its use as compared with the 
other vegetable oils. 


A TEST OF VALUE OF OILS FOR OIL SAND 
CORES 


A simple and practical test of the 
value of core oils is to make a dozen 
companion test cores 1 by 1 by 15 inches 
from batches of pure linseed oil and 
sharp sand, and also from the same pro- 
portions of any other oil and sharp sand. 
These are placed side by side on an iron 
plate and baked under precisely the 
same heat conditions. When cold they 
are broken on a transverse testing ma- 
chine with supports 12 inches apart. The 
relation between the average strength of 
the two sets of test cores is a measure 
of the binding qualities of the oils. 








Forging Connecting Rod 
Straps 
By E. A. Dixie 


At A is shown a connecting-rod strap 
in which the corners are finished square. 
B shows the first operation. The part 


C is grooved in the center and left high 
at the ends so that when the sides of the 
Strap are brought to position the ends 
will be approximately square. 
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The forging B is reheated and secured 
in the holder F, which has a long handle. 
The strap H and cotter G hold B securely 



































FORGING CONNECTING-ROD STRAPS 
against the end of F. B is then bent to 
the position shown by dotted lines at D. 
This is done with the sledge hammer. It 
is then taken to the steam hammer and 
brought flat against F, as shown at E. 
The groove at C draws practically straight 
in this last operation and the straps come 
from the steam hammer with the corners 
square. 
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Accurate Caliper Setting 
Device 
By D. ROBERTSON 
The device shown in the cut, I designed 
and use for setting calipers accurately. 
It is placed between the micrometer 
anvil and head; the micrometer then be- 
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CALIPER SETTING DEVICE 


ACCURATE 


ing adjusted to the size required and the 
small thumbscrew tightened. The spring 
inside is just strong enough to bring 
plunger back in place. Different rods in 

-inch advance can be made to suit re- 
quirements. I have found the device 
quick and accurate and it may be of use 
to others. 
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Metra, WorkKING 


NEW ENGLAND 


E. A. Darling will build a new garage on 
Summer street, St. Johnsbury, Vt. 

The Fort Hill Bronze Company, of Everett, 
Mass., will build an addition to its factory. 

rhe American Steel and Wire Company, 
of Worcester, Mass., will build an addition to 


its plant 
received a permit to 
$13 North 


I>. G. Williams has 


erect a tin shop and garage at 


Main street, Springtield, Mass 

The jewelry manufacturing shops of Sco 
field, Melcher & Schotield, Robinson Brothers 
and H. A. Gardiner & Co., Plainville, Mass., 
were burned Loss, about $75,000 

The Liberty Manufacturing Company and 
its subsidiary, the Nichols Manufacturing 


manufactur 
fire damage 


Norwalk, Conn., 


sustained a 


Kast 
tubing, 


Company, 
ing flexible 
of $20,000 


MIDDLE STATES 


I’. J. Brown, Cleveland, Ohio, will erect a 


large garage 


Che Keller Company, Cleveland, Ohio, will 


soon erect a machine shop. 


erected on 


varasce 


enn 


will have a 
Philadelphia, 


I. Mauran 
Ellena street, 
Ninety-eighth 


erect a garage. 


Kast 
will 


1O%4 
Ohio, 


P. ae 


street, ¢ 


browne, 
leveland, 


and Structural Com 


will 


Bridge 
Ohio, 


Massillon 
Massillon, 


Phe 


pany, erect a larger 


plant 


Company, tlart 
nddition to 


The Kissel Motor Car 


ford, Wis., will erect a large 
plant 

Improvements will be made to the plant of 
the Massillon Wire Basket Company, Mas 
llon, Ohio 

Fire destroyed the plant of the Grant 
Brothers Foundry Company, Detroit, Mich. 
Loss. &12.000 

W. B. Holms is building a garage at Forty 
Kighth and Vark avenues, and will install 
new equipment 

The National Machinery Company, ‘Titlin 
Ohio, is in the market for considerable addi 
tional equipment 

Thomas Madden, Son & Co., Indianapolis, 
Ind., will build a garage at Fletcher avenue 
nd ftlarlan street 


Automobils build 


modern garage in © 


The Heilman Company is 


larg imminsviile, 


ing a 
Cincinnati, Ohio 

The Atla Steel Casting Company has filed 
plar for a $20,000 factory at 1963 Elmwood 
treet, Buffalo, N. ¥ 

The American Fork and Hoe Company will 
ect a three-story machine shop for its 
jackson, Mich., plant 

Phe Newark TDlaster Company, Newark, 
N. J., will erect an addition to its plant to 
I sed n foundry 

A garage is to be built on the corner of 
Crossroad ind Sycamore avenue, Merion, 


Penn for Von If. Herr 


News items for the 
sales department — 
where more equip— 
ment will be needed. 
Authentic news 
solicited for this de- 
partment, not rumors 
or gossip — facts 





























out by the 
Evansville, 


been taken 
Company, 
addition. 


suilding permit has 
Vulean Steam Shovel 
Ind., for a $300,000 


Com- 
con- 


and Machine 
Ohio, has let 


Cincinnati Lathe 
Oakley, Cincinnati, 
for an new 


The 
pany, 
entire 


tracts plant 


Easterbrook Ven will builda 


the corner of 


The 
factory at 
and Cooper street, Camden, N. J 


Company 


new Delaware avenue 


The Cleveland (Ohio) Taxicab Company 
will erect a garage at East One Ilundred and 


Seventh street, near Euclid avenue. 


of Detroit, 
$1,000,000 


Abbott Motor 
increased its 


rhe 
Mich., 
and is 


Company, 
capital 


has 


planning to increase output 


rhe 
2414 
planning 


Perfection Company, 
Superior 


the 


Spring 
avenue, 


now at 
Cleveland, Ohio, is 


erection of a new plant 


Mich., 
The 


ase cups. 


rhe Detroit 


is to 


Winkley 
erect an 


Company, of 
addition to its factory 


oncern manufactures oil and gre 


foundry, 
Iron and 


lire machine 
boiler and 
Bed 


shop, 
the Ohio 
Eaton, 


destroyed 
engine rooms of 


Company, Ohio Loss, 


brass 


S15 000 


Additions and 


SOOO 


repairs to the extent ol 
the plant of the 
Plate Company, El 


made to 
and Tin 


will be 
American Sheet 


Ind, 


wood, 


Works, 
finishers), 
iv4 


Indianapolis, 
build an 
Pennsyl 


rhe Grass 
Ind 


ddition to its 


Pioneer 
will 
South 


and 
plant at 


(molders 


Vania street 


and Wire 
has options on 
Ohio A 


soon 


Steel Company 
roe 


plant 


rhe American 


(Cleveland, Ohio) acres 


of land at Solon, big new may 


~ erected there 


Beloit, Wis., 


decided 
(re., 


Machine 


woodwol! king 


Works, of 
machinery, 
Portland, 


rhe 
nuiilding 
to establish a 


terlin 
has 
branch plant in 
out S750.000 


o cost al : 


Bat- 
improve- 


rhe ress Compaay, 


tle Creek, 


Duplex Printing 
Mich is contemplating 


including new foundry, machine shop 


department 


ments, 


ind erecting 
Company, 


dy- 


Adams. Bagnall Electric 
Ohio, manufacturing 


rhe 


Cleveland, motors, 


namos, ete will soon erect a six-story fac 


costing about S62,000 


tory, 


and I Ww. 


garage 


Daniel O'Connell, F. J. Geiger 
Mulford are having a 
Nineteenth and 


Penn., to 


two-story 
Morris 
S10 OOO. 


erected = at streets, 


Philadelphia, 


cost 


The Fixture 


Company, Cleveland, ©., 


Metropolitan Gas and Electric 
has been incorporated 


to manufacture gas and electric fixtures of 


all kinds, by F. A. Landry and others. 


The Northern Ohio Traction and Light 
Company has purchased near Akron, Ohio, a 
tract of land upon which will be erected 
large shops to take care of repair work. 


All Makes Typewriter Company, 
Chicago, IIlL., been man- 
ufacture, repair and deal in typewriters, ete., 
by Wm. A. Capesius, Le Roy Hackett, ete. 


Exchange 


has incorporated to 


The Novelty Tool Company, North Vernon, 
Ind., has been incorporated with a capital of 
$10,000 by H. Hl. Dowd, F. K. Gettwallis, 


Harry Dicks and others to manufacture tools. 


The Strong Steel Foundry Company has 
bought a site and will build a foundry in the 
district of Buffalo, N. Y. It 
Main street and city line. 


Elmwood-lLertel 


is now located at 


The Sharp Aéroplane Company, Cleveland, 
with $10,000 capital 
craft.  Incorporators, 
Morris, John Sharp, 


., has been organized 
to manufacture aérial 


James G. Reyaut, K. C. 


ete. 
Chicago (I1l.) Motor Transportation Com- 
pany has been organized with $100,000 cap- 


ital to do general automobile and auto livery 
business Will build and install a_ repair 


shop. 


The Johnson-Van Viaanderen Machine Com- 


pany, Paterson, N. J., manufacturing dyeing, 
printing and finishing machiery, has secured 
site on which a new five-story plant will be 
erected, 

The Carnegie Steel Company will soon be- 
vin work on a new $25,000 addition to the 
Lassett-Presley factory on East Thirty-Ninth 
street, Cleveland, Ohio, which was recently 
purchased. 

The Russell Wheel and Foundry Company, 
Detroit, Mich., manufacturing cars and struc- 
tural steel works, is to increase its capital! 
stock for the purpose of extending its 


facilities. 


rhe Imperial Fluid Gauge Company, Cleve- 
iand, Ohio, also Akron, Ohio, has been incor- 
porated for $50,000 J. W. MeFerran, presi- 
dent, Will manufacture gasolene gages, etc., 
for automobiles 

Lowa’s Garage, Yonkers, N. Y., has been 


incorporated with $30,000 capital to conduct 
garage, ete. Incorporators, Wm. Lowa,. 44 
Carolina avenue; Wm. Lowa, Jr., 219 River- 
dale avenue, ete. 

Ninth Street Garage, New York, has been 
incorporated to maintain garage, ete. Cap- 
ital, $20,000, Incorporators, Max Steinhardt, 
52 Willett street: Marcus Goldschmidt, 73 
Nassau street, ete. 

The Bedford Uarrow-Drag Company, Bed- 
ford, Ind., has been incorporated with a cap- 


McDonald, EE. E. 
manu- 


ital of 
Mitchell 
facturing 


$10,000 by A. a. 
and T. CC. Underwood, 


business, 


to do a 


been 
operate 


The Windermere Garage Company has 


incorporated with $10,000 capital to 


a garage in Fast Cleveland, Ohio, and to deal 
in automobile supplies. W. H. Atkinson, M. J. 
Miller, K. F. Leet, ete. 

The Lima Welding Company, Lima, Ohio, 
has been incorporated with $1000 capital to 
work a new oxyacetylene process of welding 
metals. Incorporators, M. P, Colt, John 
Mahan, S. S. Wheeler, ete. 

The North Indiana Bridge Company, Mich- 
igan City, Ind., has been incorporated with 
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$40,000 capital to manufacture bridge and 
structural work, Directors, J. L. Jackson, 
Ek. Db. Church, 8. 8S. Roby, ete. 


Approximately $2,000,000 will be spent by 
the Illinois Central Railroad Company this 
summer for improvements along its lines, in 
cluding substantial additions to buildings and 
track, in and adjacent to Chicago 


Richard Hl. Thomas, Inc., New York, has 
been incorporated to manufacture and deal 


in gas engines, mill supplies, ets Capital, 
$12,000 Incorporators, J. M, Shellabarger, 


Ek. M. Hardy, 30 Church street, ete. 


The General Engineering Company, Cleve 
land, Ohio, has been incorporated with 
$10,000 capital to engage in the manufacture 
of electrical equipment, Incorporators, E. E 
tjeam, C. W. Hartley, V. EF. Davis, ete. 


The Scioto Valley Traction Company, of 
Columbus, Ohio, is having plans prepared for 
a large yard and shops at Reeses, a station 
southeast of Columbus. It is announced that 
$40,000 will be expended for the hops. 


The Neidig Typewriter Company, Chicago, 
Ill., has been incorporated to manufacture, 
repair and deal in typewriters, ete. Capital, 
$250,000, Incorporators, Francis W Me- 
Govern, W. L. Simonton, Alfred Barstow 


The Interstate Vattern Company, Cleve- 
land, Ohio, has been’ incorporated with 
$10,000 capital to engage in the manufacture 
of patterns, dies, ete Incorporators, Hl. F. 
Pratt, A. R. Roethlisberger, Il. G. Arthur, ete. 


The plants of the Federal Storage Battery 
Company, West Orange, N. J... and the 
Landsen Company, of Newark, N. J., the lat 
ter building electric automobiles, will be 
moved to Silver Lake The Edison Company 
is interested largely in these concerns 


The Radio Manufacturing Company, ol 
Columbus, Ohio, has been incorporated with 
a capital of $50,000 by E. W. Brinker, J. C. 
Spangler, John Hl. Carpenter, Howard Lewis 
and Chester C. Moelchert to manufacture au 
tomobile radiators and accessories for motor 
cars. The plant will be located on East 
Spring street 


SOUTHERN STATES 


The Halo Gas Company, Nashville, Tenn., 
has been organized to manufacture the Halo 
gas engines. Incorporators, HI. J. Witt, J. M. 
Williams, L. J. Rust, et 


The Southern Virginia Motor Car Com- 
pany, Pocahontas, Va., has been incorporated 
by W. L. Mustard, W. Hl. Walters, J. Walter 
Graybeal, ete. Will construct garage. 


WEST OF THE MISSISSIPPI 


Wm. Schultheiss, San Diego, Cal. has 
taken out a permit to build a new foundry. 


The Southern Pacific Railroad is preparing 
to erect new repair shops and roundhouse at 
Gerber, Cal 


The New Orleans, Mobile & Chicago Rail 
road is negotiating for a site for shops at 
Laurel, Miss 


«(. W. Boost, Portland, Ore,, will build a 
commercial garage and repair plant Modern 
machinery will be installed 


Rk. C. Halliday, Spokane, Wash., will build 
a large commercial garage and repair plant 
About $10,000 will be expended 


The blacksmith shop, hoist house, ete., 
of the Trojan Mining Company, at Green- 
mont, S. D., was destroyed by fire 

The Denver & Rio Grande Railroad will 
spend $60,000 on enlargements and improve 
ments at its shops in Salt Lake City. 


Hi, P. Hendrickson, Artesia, Cal., is plean- 
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ning for the erection of a commercial garage 
and repair plant. Modern machinery will be 
installed. 


Henry E, Bothin, Santa Barbara, Cal., is 
having plans prepared for a large commercial 
garage and repair plant Modern machinery 
will be installed. 


The California Motor Car Company, Los 
Angeles, Cal., is having plans prepared for a 
four-story commercial garage and repair 
plant. Modern machinery will be Installed 


The Santa Fé Railroad is preparing plans 
at its Los Angeles, Cal., offices for new ma 
chine shops and roundhouse to be erected at 
Rarstow, Cal., replacing those destroyed by 
fire. 


The Los Angeles (Cal.) Rotary Engine 
Company has leased property at Long Beach, 
Cal., and will establish an engine-manufac- 
turing plant. New machinery will be in 
stalled 


The Northern Pacific Railroad is having 
plans prepared for new car shops and round 
house to be erected at Vasco, Wash A new 
power plant will also be installed. Estimated 
cost, S600 000 


The Sacramento (Cal.) Wire Mattress 
Company, recently incorporated, is planning 
for the erection of a plant for the manu 
facture of its product Murray Laidlaw is 
head of this company 


«. A. Brode, Los Angeles, Cal,, has had 
plans prepared for a commercial garage and 
repair shop on South Olive street Modern 
machinery will be installed Fr. I Stiff, 
architect, Los Angeles 


The Kavmer Automatic Press Company has 
been incorporated at Vheenix, Ariz., with a 
capital stock of $1,000,000, to establish a 
plant for the manufacture of printing presses 
Celora M, Stoddard and M. LaRue are in 


‘ orporatol s 


The Portland (Ore.) Railway Light and 


Power Company will build a large plant, com 
prising repair shops and car factory on Ilol 
gate and Milwaukee streets The buildings 
will consist of general repair and construc 
tion shop, foundry, blacksmith shop, wood 


working shop and paint shop Estimated 


cost, S400,000 


CANADA 


The Vulcan Foundry Company will build a 
big addition to its plant 


Polson Iron Works is to build a dry dock at 
a cost of SS04.000, at Toronto, Ont. 


rhe Gordon Nail Company, of St. John, 
N. B., will locate a large new plant at Cal 
gary. 


rhe Gutta VPercha Rubber Company, of 
Toronto, is building new machine and repair 


shops, 


A big new plant will be equipped at Brant 
ford, Ont., for the Brantford Motor Truck 
Company 


Canadian Locomotive Works, at Kingston, 
Ont., is about to make extensive additions to 
its plant. 


rhe International Harvester Company will 
equip a big new branch factory at Fort Wil 
liam, Ont 


W. D. Beath & Son will equip a new manu- 
facturing plant in Toronto The concern 
manufactures carrier systems 


National Screen and Wire Company, of Al- 
bion, Mich will erect a branch plant at 
Windsor, Ont Cast, 220,000, 
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GENERAL MANUFACTURING 
NEW ENGLAND 
Fitchburg, Mass., will extend sewer sys- 
tem. ; 


Spencer, Mass., will extend its sewer 
system 


Cambridge, Vt., will install a new water 
system 


Central Falls, R. 1., will extend its sewer 
system 


South Deerfield, Mass., will extend § its 
water system 


rhe Fiske Paper Company will rebuild its 
mill at Hlinsdale, N. H 


rhe chair factory of E. 8S. Taylor, Sterling, 
Mass., was destroyed by fire 


The Old Colony Gas Company will build a 
new gas plant at Weymouth, Mass. 


The International Vaper Company of 
Hartford, Vt., will build a new mill 


Putnam, Conn., will issue $100,000 bonds 


for the installation of a new water system 


. I. Berry Company, of Wolfboro Falls, 
N. Hi., will build an addition to its power 
plant 


rhe Boston Confectionery Company will 
build a new three-story factory at Cambridge, 
Mass 


The Saco Valley Corn Canning Company, 
ortland, Me., will erect a plant in Bel 
fast, Me 


(heney Brothers, South Manchester, Conn., 


Ik manufacturers, are completing new S500 
(mmr mill 

J I. Clarke & Co (satinet manufac- 
turers), Rockdale, Mass., will build a new 


dve house 


fhe American Paper Goods Company, Ken- 
sington, Conn., will make extensive additions 


to its plant 


rhe Berkshire Woolen and Worsted Com- 
pany, Pittstiield, Mass., will erect an addition 
to its plant 


The Clifton Manufacturing Company Ja 
maica l'lain, Mass., is in the market for 
direct-current electri motors 

Central Falls, R. I has voted to install 
two new oilers in the town ildings I} 
ommor council has this in charge 

The Memorial lHosy elmont st 
Worcester, is contemplating installing electri 
motors for kitchen and laundry service 


The Peoples Wet Wash Lanndry Man- 


chester, N. Wi s going to iy a ler and 
engines, 125 and 75 horsepower, respectively. 
rh Bratt (Vt. Dis ‘ will 
nstall a d-storag it nd } it 
ste ng ins ttles nd ap] tus 


T! Columbian I sing Cor iny, I 
Me is ilding nt wl ‘ y 
uurned rhis in les sardine ‘ ) 
el ill and s rk ses 

Fhe Gilbert & Barker Manufacturing Com- 
pany Springfield Mass making fue l 
urners, gas machines, et has secured elite 
in West Sprivgetield for new plant 


The plant of the Nichell Turbine Company 


and = the Liberty, Man ‘uring Company, 
making ruler nd metal specialties, East 
Norwalk, Conn., were damaged by fire to the 
extent of S2lO,000 
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Company, Westboro, 
will move into the Hassall plant re- 
vacated by the Hunt Metal Corner 
It will greatly enlarge-its capacity 
machinery. 


The Mason Weaving 
Mass., 
cently 
Company. 
and will 


require new 


MIDDLE STATES 


Oak Harbor, Ohio, will install a municipal 
waterworks plant. 

The plant of the W. G. Ward Lumber Com- 
pany, Ironton, Ohio, was burned, 

The plant of the Ironton Tool Handle Com- 
pany, Ironton, Ohio, was burned. 

The Pewabic Pottery Company, of Detroit, 
Mich., will erect an addition to its plant. 

The Nazareth (Venn.) 
enlarging and overhauling its power plant. 

The Distilling Company, Mil- 
waukee, $25,000 still house. 

The 
Ohio, 


Cement Company is 


National 
Wis., will erect a 
Hlanna 
will erect a 


Paint Company, Columbus, 
paint-manufacturing plant. 
Forest City Electric Company, Cleveland, 


Ohio, will make changes to its present plant. 


The Saginaw, Mich., water board will in- 
stall two engines at the west side water- 
works. 

Fire destroyed the excelsior mill of E. F. 


Sheffield, at Mooers, N. Y., entailing a loss 
of S7000, 

The. Sufferle Cooperage Company, Cincin- 
nati, Ohio, will erect a two-story factory 


building, 


Fire damaged to the extent of $75,000 the 


plant of the Volney Paper Company, at 
Fulton, N. Y. 
The Wilmer Atkinson Publishing Company 


is having a five-story plant erected at Vhila- 


delphia, Venn. 


Standard Powder Works, Hollidays- 
was partially destroyed by ex- 
lire. 


The 
burg, Penn., 
and 
Western 
appropriated 
at Dayton, Ohio. 

The plant of the Belle Vernon-Mapes Dairy 


plosion 
Union Telegraph Company 
$40,000 for improvements 


The 


has 


Company, at Cleveland, Obio, was partially 
destroyed by fire. 

Oberlin (Ohio) Gas and Electrie Light 
Company has increased its capital and will 


make improvements. 
The village council at Newberry, Mich., will 
spend 84000 for installing additional machin- 


ery at the light plant. 

William J. White has leased a building in 
Niagara Falls, N. Y., to manufacture White's 
Yucatan chewing gum, 


Che Indiana & Michigan Electric Company, 


South Bend, Ind., will construct a power 
uise at Elkhart, Ind. 
rhe Oshkosh (Wis.) Soap Company is 
nning the erection of a two-story plant. 
Ral M. Thissen, secretary, 
I ge of Baraga, Mich., is consider- 
installation of an electric-light and 
! { t S35 Oe 
rhe ¢ tral Ven ( pany, Indianapolis, 
dd 1 an addition to its plant at 
Wi r sti t and Belt Railroad 
rhe Post Publishing Company, Jamestown, 
ae 4 as completed plans for the erection 
vi lern printing plant. 
rhe p t IIanselman Candy Manfac- 
gy Company, of Kalamazoo, Mich., was 
ed \ Loss, $175,000 
Lastlong Underwear Company, Os- 
’ y. to 1 ld in addition to be 
d as a dye house id leachery 
I village of Camden, N. \¥ voted at a 
! tion to spend S1S800 fo nstalling 
i ifm ighting plant. 
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The Detroit, Toledo & Ironton Railway is 


improving its road bed and equipment and 
shortly will be in the market for motive 
power. 

The Marietta (Ohio) Torpedo Company’s 


boiler house and several other buildings were 
destroyed by an explosion, causing a loss of 
$30,000. 

The Baltimore & Ohio Southwestern Rail- 
way Company has made an appropriation for 
an addition to its boiler room at the Cin- 


cinnati shop. 


Andover, Ohio, will receive bids for water- 
works machinery. Specifications may be ob- 
tained from J. W. Cook, clerk of the board of 
public affairs. 


The Cleveland Knitting Mills Company, 
Cleveland, Ohio, has incorporated for $100,- 
000, and will soon consider a new plant to 


increase capacity. 

S. Marksen & Co. have let the contract for 
a $15,000 building at 2807-11 Lake street, 
for dyeing and cleaning works and will in- 


stall new machinery, 

The Harshaw, Fuller & Goodwin Company 
will add another building to its chemical 
works at Elyria, Ohio. An electric power 
plant will be installed. 

The plant of the Gardner White Brick 


Sandford Corners, N. Y., was 
destroyed by fire. Plant was owned by W. H, 
Gardner, of Vhiladelphia. 


Company, at 


The Bainbridge Canning Company, Bain- 
bridge, Ind., has been incorporated with a 
capital of $6000 by William Darnall, Milton 


Brown, D. A. Davis, ete. 


City of Cleveland, Ohio, has under consid- 
eration the overhauling of the pumps at 
Old Division Street pumping station and us- 


ing same for fire service. 


James A. Sweeney, of Plymouth, Ind., is at 
the head of a movement to establish a cement- 
post factory at Tell City, Ind. The enterprise 


will be financed by Tell City capitalists. 


The Patent Vuleanite Roofing Company, of 
Chicago, Ill., has purchased the plant of the 
American Strawboard Company, at Anderson, 
Ind., and will convert it into a felt mill. 

The Beach City Electric Light and Power 
Company, Beach City, Ohio, $35,000, to erect 
a plant for the manufacture of electric power, 


A. H. Elliott, Iva Arnold, W. H. Smith, ete. 

Hagen & Reufer, proprietors of the re- 
cently burned plant of the New York Piano 
Key Company, at Middletown, N. Y., are pre- 


paring to erect a larger factory to replace it. 


The Capital Cooperage Company, Fort 
Wayne, Ind,, manufacturer, has been incor- 
porated with $10,000 capital. Directors, 
oO. R. Brokaw, J. B. Brokaw and C. P. 
Millikin. 

W. S. Sargent, city clerk at New Lisbon, 
Wis., will receive bids up to 1:30 p.m., July 
19, for the erection of an electric-light and 
water plant. Aug. H. Meyer, engineer, Ap- 
pleton, Wis. 

The Davenport Wagon Company, Moline, 
Ill., has been incorporated with $500,000 cap- 
ital to manufacture wagons, etc, Incorpor- 


ators, Wm. Velie, G. W. 


Mixter, ete. 


Butterworth, W. L. 


The C. A. Nelson Drain ‘Pile Company, 
Beaver Dam, Ohio, has been incorporated to 
manufacture drain tile and brick. Capital, 


£10,000, Incorporators, C. A. Nelson, Clinton 


Coning, ete. 


The North Indiana Brick Company, Mich- 
ican City, Ind.. has been incorporated with 

capital of $40,000 by J. L. Jackson, BE. D, 
Chureh, J. C. Reinke and others to manu- 
facture bricks. 
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The K. W. Window Company, Cleveland, 
Ohio, has been organized with a capital of 
$75,000 to manufacture window sashes, 
frames, etc., by E. E. Kilmer, M. D. Kilmer, 
G. P. Nash, ete. 

The Holden Clay Products Company, Min- 
eral City, Ohio, has been organized to manu- 
facture all kinds of clay products by Maynard 


H. Murch, C. C, Owens, G. M. Breen, etc. 
Capital, $10,000. 
The Home Telephone Company, La Paz, 


Ind., has been formed to maintain and oper- 
ate a telephone system. Capital, $10,000. 
Incorporators, J. W. Burger, J. W. Hilde- 
brand, Wm. Hildebrand. 


The Frolicker-Helmers Shoe Company, of 
Maysville, Ky., has purchased the spoke fac- 
tory building of Col. Victor Oberting, at 
Lawrenceburg, Ind., for $10,000, and will re 
model it for a shoe factory. 


The G. R. 
Ind., which 
immediately 
site having 
Fergus, C. 


Tuescher Company, South Bend, 
was recently incorporated, will 
establish a new baking plant, 
been secured. Directors, P. G 
T. and G, R. Tuescher. 


The Henson Manufacturing Company, 
Springfield, Ohio, has been incorporated with 
$10,000 capital to manufacture a newly pat- 
railway lantern. Incorporators, O. R. 
E. Underwood, C. C, Florida, etc. 


The Toledo Cooperaye Company, Toledo, 
Ohio, has been incorporated with $12,000 
capital to engage in the manufacture of 
cooperage supplies. Incorporators, A. E. 
Scheble, J. G. Hickox, T. J. Livingstone, etc. 


ented 
Henson, T. 


The Elmwood Auto Top and Supply Com- 
pany, Elmwood Place, Ohio, has been organ- 
ized with $50,000 capital for the purpose of 
manufacturing tops for vehicles. Incorpor- 
ators, F. A, Lee, J. P. Anderson, R. A. 
Nessel, etc. 


The Gary, Hobart & Eastern Traction Com- 
pany, Gary, Ind., has been incorporated with 
a capital of $125,000 by W. H. Clinton, A. Z. 
Olson, A. J, Smith and J. C. Cavender to 
construct and operate an electric railroad 
from Gary, Ind., through Hobart to Val- 
paraiso. 


E. D. Johnston, Connersville, Ind., is pre- 
paring to equip electrical power plants; one 
to occupy the old waterworks site and the 
other to be built at the south end of the city, 
near a mill. A small reserve plant of 400 
horsepower will be situated between the two 
larger plants. 


The Navy Department, Bureau of Supplies 


and Accounts, Washington, D. C., will open 
bids August 1 for hacksaw blades, grommets, 
hardware, planes, hand tools (schedule 
3745), rod brass, phosphor bronze, pig iron 
(schedule 3746). August 8—Saddles for mul- 


tiple drilling machine (schedule 3749), 


Chicago, Waukegan & Fox Lake Traction 


Company has been incorporated to construct 
a railroad from Waukegan to Woodstock. 
Principal office, Chicago. * Capital — stock, 


$2,500,000. Incorporators, Chas. A. Spenny, 
Columbus, Ohio, W. IP. MacGackon, Irving D. 
Stevens, Peter B, Olson, H. S. Hodberg, of 
Chicago. 

The Auglaize Power Company, Toledo, Ohio, 
has been incorporated with $1,000,000 capital 
to furnish hydro-electric power to serve eight 
counties in the northwestern section of Ohio, 


One plant will be erected on the Maumee 
river, near Toledo, and another on the Auz- 
laize river, at Defiance. Jas. M. Ashley, 


president. 


The Navy Department, Bureau of Supplies 
and Accounts, Washington, D. C., will open 
bids July 18, for six motor generators (sched- 
lockers (schedule 3740), cast 
steel wire, bolts and nuts, files, machine, wood 
(schedule track bolts, frogs, 


ule ST7BS), OF 


screws 3735), 











July 13, 1911 


switches, rails, ties (schedule 3731). July 
25—Core-making machine, sand-mixing ma- 
chines, pneumatic sand shakers (schedule 
3748). 


SOUTHERN STATES 


The Terra Alta Wooten Mills, Terra Alta, 
W. Va., was burned. Loss, $100,000. 

L. B. Grandy, Mayesville, 8S. C., contem- 
plates establishing a small ice plant. 

Fire destroyed the Suffolk Knitting Mills, 
at Suffolk, Va., entailing a loss of $57,000. 

Fire did about $12,000 damage at the plant 
of the Southern Seating and Cabinet Com- 
pany, Jackson, Tenn. 

Lawrenceville, Va., will vote on issuing 
$50,000 bonds for construction of water- 
works, sewer system and electric-light plant. 

The Farmers Ice and Canning Company, 
Tampa, Fla., will construct a new ice, cold- 
storage and canning plant to replace the one 
destroyed by fire. 

Fire destroyed the plant of the Loomis & 
Hart Manufacturing Company, furniture man- 
ufacturers, Chattanooga, Tenn. Loss esti- 
mated at $100,000. 

The Hancock County Electric Company, 
New Cumberland, W. Va., has been incorpor- 
ated with $12,000 capital to construct and 
operate a power plant. Incorporators, John 
F. Flood, H. E. Armstrong, N. D. Miller, etc. 


“4s 


WEST OF THE MISSISSIPPI 


The Port Moody (Cal.) shingle mill was 
destroyed by fire. 

The Lehigh Cement Company, Mason City, 
lowa, is erecting a $2,000,000 plant. 

The city of Cascade, Mont., is planning for 
the installation of a waterworks system, 

The city of Myrtle Point, Ore., plans for 
the installation of a new sewer system. 

The Consolidated Marble and Stone Com- 
pany, Joplin, Mo., will erect a new mill. 

The Bitter Root creamery, at Stevensville, 
Mont., was burned. Will be rebuilt at once. 

The plant of the Weir Wardrobe Company, 
at Mason City, lowa, was destroyed by fire. 

The David Cole Creamery Company, at 
Omaha, Neb., will erect a $40,000 creamery. 

The council at Ellensburg, Wash., is plan- 
ning the installation of a waterworks system. 

The Columbia Creosoting Company, Port- 
land, Ore., will build an addition to its 
plant. 

The Ajax Waste Mills, Dallas, Tex., is said 
to be preparing to rebuild its plant recently 
burned. 

The Barr Clay Products Company, at Zum- 
brota, Minn., will shortly commence erection 
of a plant. 

Geo. W.. Florida, of Delano, Minn., will re- 
pair the Rockford dam ard install an electric- 
light plant. 

The Alpine Wood Company, Berkeley, Cal., 
has taken out a permit to build an addition 
to its plant. 

The Olympia (Wash.) Truck and Manufac- 
turing Company will install new machinery 
at its plant. 

The plant of the Seattle (Wash.) Cracker 
and Candy Company was damaged by fire. 
Loss, $100,000, 

The sawmill plant, including machinery, of 
Chester Merriam, Dobbins, Cal, was  de- 
stroyed by fire. 

The Malad (Ida.) Electric Company is 
planning to install an electric-lighting plant 
at Caldwell, Ida. 


The Pacific Lumber Company, Riverside, 
Cal., has taken out a permit to build an ad- 
dition to its plant. 
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The plant of the Seattle (Wash.) Cracker 
and Candy Company was partially destroyed 
by fire. Loss, $50,000, 

The Blackduck (Minn.) Cooperage Com- 
pany will erect a heading and stave factory. 
M. D. Stoner interested. 

The Whittier (Cal.) Citrus Association will 
build a new fruit-packing plant. Modern ma- 
chinery will be installed. 


The city of Sumas, Wash., will vote bonds 
for the erection of a municipal electric-light, 
power and heating plant. 


H. C. Myer, Pasadena, Cal., is planning for 
the installation of a number of pumping 
plants near Phoenix, Ariz. 

The Northern California Power Company, 
Sacramento, Cal., is planning to build a new 
substation at Kennett, Cal. 

G. W. Stever, Buckley, Wash,, operating a 
brick and cement-block manufacturing plant, 
will install new machinery. 

The Twin Peaks Mining Company. Twin 
Peaks Camp, N. M., contemplates the erection 
of an ice-manufacturing plant. 

The Coburn Planing Mill Company, Spring- 
ville, Cal., will build a new plant to replace 
that recently destroyed by fire. 

W. S. Anderson and H. H. Wallace, Es- 
condido, Cal., are planning for the erection of 
a number of new pumping plants. 

Crawford & Davis, Holtville, Cal., are con- 
templating the erection of a creamery plant, 
Modern machinery will be installed. 

The city of Helena, Mont., will hold an 
election to vote bonds for $400,000 for the 
acquirement of a waterworks system. 

The Los Angeles (Cal.) Paper Box factory 
has been incorporated by M. J. Ruthbard and 
I. Cline. A plant will be established. 

The Deeth (Nev,) Mercantile Company is 
planning to install a new electric-lighting 
plant. <A franchise has been granted. 

The Oregon Power Company, Eugene, Ore., 
has been granted a light and power franchise 
at Halsey, Ore., and will install a system. 

L. S. Bonney wil! build a sawmill plant on 
the Linnhaven Orchard tract, near Lacomb, 
Ore. Modern machinery will be installed 

The Coast Clay Company, Bellingham, 
Wash., will equip its plant with new machin- 
ery for the manufacture of high-grade brick. 

R. E. Easton is planning to establish a 
gas plant for light, heat and power at San 
Luis Obispo, Cal. A franehise has been asked, 

The Los Nietos Fruit Growers’ Association, 
Rivera, Cal., will build a new fruit-packing 
plant. Modern machinery will be installed. 

The Northern Brewery Company has leased 
property at Second and Washington streets, 
Portland, Ore., and will establish a brewing 
plant. 

li. W. Boetzkes, Chelan, Wash., is planning 
for the installation of a telephone plant and 
system in this section. <A franchise has been 
granted. 

The -San Dimas (Cal.) Lemon Association 
is having plans prepared for an addition to 
its packing plant. Modern equipment will be 
installed. 

The Electric Water Company, Bakersfield, 
Cal., is planning to install a waterworks sys- 
tem at East Bakersfield, Estimated cost, 
£160,000, 

M. G. Hope, Vale, Ore., is at the head of a 
company which plans to erect a large cement- 
manufacturing plant. About $200,000 will be 
expended. 

The Washington Consolidated Telephone 
and Telegraph Company, Davenport, Wash.., 
is planning to install a plant and system in 
this section. 

The Treadwell Gold Mining Company, near 
Douglas, Alaska, will build a large power 
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plant at Nugget creek, About $500,000 will 
be expended. 

The city of Porterville, Cal., plans to make 
improvements in its waterworks system to 
cost $50,000. The city engineer is in charge 
of the work. 

A central power plant to serve a number 
of buildings will be installed in the building 
to be erected by the Pomona (Cal.) Invest- 
ment Company. 

The Hon-Pattberg Realty Company, Dem.- 
ing, N. M., will build a number of electric 
pumping plants, and a central power plant, 
near lola, N. M, 

The Consoidated Gas and Electric Com- 
pany, San Diego, Cal., has taken out a per- 
mit to build a new boiler house. The build- 
ing will cost $25,000. 

Miller & Lux, Ine., San Francisco, Cal., 
have taken out a permit to build an addition 
to their wool-pulling plant. Modern equip 
ment will be installed. 

The Jack Creek power plant, n-ar Tuscar- 
ora, Nev., was destroyed by fire, caused by 
lightning stroke. Loss estimated at $55,000, 
The plant will be rebuilt. 

The California Eucalyptus Lumber Com- 
pany, Los Angeles, Cal., is having plans pre- 
pared for a new sawmill and planing mill to 
be erected at Oxnard, Cal. 

Power-plant equipment will be required in 
the new office building to be erected by the 
Trustee Company, Seattle, Wash. About 
$350,000 will be expended. 

The Standard Oil Company is planning for 
the erection of a large distributing plant at 
Richmond Beach, near Seattle, Wash. About 
$1,000,000 will be expended, 

The lowa Auto Tire Filler Company, of Des 
Moines, lowa. will erect a factory at 307-11 
East First street. T. W. MecNar, president; 
W. C. Nelson, general manager. 

The Michigan Buggy Company, Kalamazoo, 
Mich., is said to be planning for the erection 
of a branch factory for the manufacture of 
automobiles at Spokane, Wash 

The Vacific Telephone and Telegraph Com- 
pany, San Francisco, Cal., will double the 
capacity of its plant at Redding, Cal. Con- 
siderable new equipment required. 

The [Portland (Ore.) Railway, Light and 
l’ower Company is having plans prepared for 
a new power house to be erected on Lincoln 
street. Estimated cost, £100,000 

The Bayview Townsite and Water Com- 
pany, Bayview, near Spokane, Wash., will 
build a waterworks system near Cewur d'Alene, 


Ida. <A franchise has 1 


been granted 

The Peacock Milling Company, Milton, Ore. 
(zrain), will build a new plant to replace 
The plant 
will be erected on an increased scale 


that recently destroyed by fire. 


rhe Spokane Falls Gas Light Company, 
, 


Spokane, Wash., plans for the erection of a 
O00 0000 Henry L. 


new plant to cost about &! 
Doherty & Co. control this company 


The Golden West Brewing Company, Oak- 
land, Cal is having plans prepared for a 
new plant Modern machinery will be In- 
stalled; the plant will be fully equipped, 

Glodding, McBean & Co., Sheridan, Cal,, 
will build a large addition to its pottery- 
manufacturing plant in Lincoln Estimated 
cost, $40,000. Modern machinery will! be in- 
stalled. 

The Imperial Valley Cement Works, Holt- 
ville, Cal.. is planning for the erection of a 
new plant, Modern machinery will be in 
stalled F. K Hedrick is head o this 


company 


=, 


Power-plant equipment will be required in 


the new lImilding to be erected by Edward 
Rolkin, San Francisco, Cal Estimated cost 
£80,000 M ae Lyons, architect, San 


‘ 


Francisco 














The California-Fresno Oil Company, Fresno, 


Cal., will rebuild its refinery plant recently 
destroyed by fire. New machinery will be 
installed. <A. Ruschaupt, president, will re- 
ceive bids. 

The Klamath Falls (Ore.) Water Users’ 
Association is planning to purchase’ the 
government power site at Keno, and build a 


' Bonds for about $500,000 


arge power plant. 
will be voted. 

The Southern California Treserving Com- 
pany, Ontario, Cal., has been organized, and 
is planning for the erection of a modern 
fruit-canning plant Cc. EK. Christensen is 
head of this company 

Joseph Mitchell, Venice, near Los Angeles, 


Cal., is having plans prepared for an ice-man- 
ufacturing plant with initial capacity of 25 
tons daily A plant for the manufacture of 


established 
Seattle, Wash., is at the 
which is planning for the 


will also be 
McLean, 


company 


ice cream 
lienry 


head of a 


erection of a large plant at Mount Vernon, 
Wash., for the manufacture of linoleum. The 
new factory will be fully equipped. 

The Mt. Hood Railway, Light and Power 
Company, Portland, Ore., will build a new 
power plant at Sulphur Springs, on the Cow 
litz river The initial capacity will be 25,000 


horsepower, and will later be doubled, 
The Vacific Gas and Electric Company, San 
Francisco, Cal., 


its plants and system near Chico, Cal., 


will make improvements in 


to cost 


$125,000. The capacity of the plants will be 
increased and new generating equipment in- 
stalled 

At a meeting of the directors of the Im- 
perial Valley Oil and Cotton Company, Calex- 
ico, Cal., it has been voted to rebuild the 
ginning plant (cotton) recently destroyed by 
fire New machinery and engine equipment 
will be installed 

The board of supervisors, Los Angeles, Cal., 
will receive bids until August for two engine- 


sets for the Hall of Records. Copies 
the office of 
Angeles, 


yeneratolr 
and 

Munsell, 
county 
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of plans specifications at 
Iiudson & 


Hl, J. Leiande, 


architects, Los 


clerk. 


Blyth, Ont., will extend its electric-lighting 
plant 


Sarnia, Ont., will equip a new electric- 
lighting plant, 

New Westminster, B. C., will install a new 
Sew al pre system 

Port Stanley, Ont., will equip a new hydro 
electric station. 

Milltown, N. B., will equip a new power 
and heating plant. 

Westmount, Que., will spend S500,000° on 
a new sewage system, 

Nanaimo, B. C., will equip a new power 
Station and a new sewage system 

St. Catherines, Ont., will make important 
extensions to its waterworks plant 

La Chute, Que., will make important exten- 
sions to its waterworks pumping plant 

Toronto is calling for tenders for 3500 feet 


steel pipe of 6 feet diameter 


of riveted 
Vancouver, B.C 
machinery 


will spend $1,310,000 on 


waterworks and extensions 
interested in a 


‘ quippe ad 


Kdmonton, is 
that 


J. Coates, of 


new S250,000 gas plant will be 


Man., will buy $25,000 worth of 


rails 


Brandon 
street 


new steel and equipment for its 


railway 
will commence 
next 


American Smelter Company 


the erection of a 336,000 plant month 


at WKingston font 
Lumber 
addi- 


The Standard Chemical [Iron and 


Company, of will build a big 


Winnipeg 


tion to ts plant 
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The Shawinigan Water and Power Com- 
pany is building a big new power house at 
Shawinigan Falls, Que. 

The Canadian Canners Association will 
equip a very large new plant at Port Hope, 
Ont., with the latest machinery. 


The E. W. Gillett Toronto, 
Ont., will erect a large factory for the manu- 
yeast, baking powder, ete. 


Company, of 


facture of 
The Wagner Electric Company, of St. Louis, 

Mo., has its capital and will 

locate a Montreal, Canada, 


increased stock 


branch plant in 


The Rolla L. Crain Company will equip a 
new printing and lithographing plant at Ot- 
tawa, to be equipped with the latest ma- 


chinery. 

Brandon, Man., will electrify completely its 
steam-driven waterworks pumping 
will add two 2,000,000 variable- 
to its equipment. 


present 
plant and 


spepd pumps 








MINING 


The Gold Bug 
is planning to install a 


Kingnan, Ariz., 
mill. 


mine, near 


stamp 
The Tabie Mountain near Mina, 
Nev., plan to install a stamp mill in the near 


mines, 


future 


The 


Sonora 


San Javier, 


concentrating 


near 
new 


mine, 
install 


Las Animas 
Mex., will 
equipment. 

The 
Ariz., 
machinery. 

The 
Miami, 
concentrating 

The 
is said to he 


milling 


district, 


surtace 


Blanco 
operating and 


Old mine, Oro 


will 


Glory 
install new 
near 
plans prepared for a 


Inspiration Copper Company, 


Ariz,, is having 
plant. 

mine, near Idaho Springs, Colo., 
the installation 


Dorrit 
contemplating 
of a new plant. 

The 
lumne 
mill 


mine, Tuo- 
fire. A 


mill of the Maddox 
was destroyed by 


stamp 
district, Cal., 
erected. 
Antelope Valley 
Antelope, Cal., 
the near future. 


new will be 

The 
pany, 
stamp 

The 
will increase the capacity 
mill tons daily. 


Com- 
hew 


Mining 
install a 


Gold 
neal will 
mill in 
mine, near Kingman, Ariz., 
of its concentrating 


Golconda 


from 50 to 75 


The Sleeping Beauty mine, near Moore's 


Flat, Cal. will make improvements in its 
stamp mill and install new equipment. 

The Mazeppa mine, Tuolumne district, Cal., 
will install new operating machinery, includ 
ing a large compressor, in the near future 

The Frisco Mines and Power Company, 
near Kingman, Ariz., operating the Gold 
Crown mines, will increase the capacity of 
its stamp mill. 

The Pennsylvania mine, near Browns Val- 
ley, Yuba county, Cal., will double the ca- 
pacity of its stamp mill and install new elee- 
tric machinery. J. C. Campbell is head of 
this property. 


The Pacific and Milling 


Company, operating in Stevens county, Wash,, 


Copper Mining 


is contemplating the installation of a stamp 
mill M. EF. Hosea, Spokane, Wash., is head 
of this property. 








Business IrEmMs 
The firm of Clum & Atkinson, of Rochester, 


N. ¥ Philip A. Clum 


withdrawing from the partnership and George 


has been dissolved, 


Atkinson succeeding to the business. 

The Willsea Works has purchased the 
foundry and machine business recently con- 
ducted by the estate of J. Emory Jones, 


Willsea is 
company. 


Rochester, N. Y L FP president 


and treasurer of the new 
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FoRTHCOMING MEETINGS 


National Society for the Promotion of In- 
dustrial Education; fifth annual meeting, Cin- 
cinnati, Ohio, November 2-4, 1911. R. T. 
Davis, secretary, 18 West Forty-fourth street, 
New York city. 


American Society of Engineer Draftsmen, 


regular meeting third Thursday of each 
month H. F. Sloan, secretary, 116 Nassau 
street, New York city. 

The Institute of Operating Engineers. Reg- 


ular meeting second Thursday of each month, 


Engineering Societies building, New York 
City. H. E. Collins, secretary, 29 West 


York City. 

American Society of Mechanical Engineers; 
monthly meeting second Tuesday. Calvin W. 
Rice, secretary, 29 West Thirty-ninth street, 
New York City. 

Boston Branch National Metal Trades As- 
sociation. Monthly meeting on first Wednes- 
day of each month, Young’s hotel. D. F. 8. 
care, secretary, i141 Milk, street, Boston, 

ass. 


Providence Association of Mechanical Engi- 
neers. Monthly meeting fourth Tuesday each 
month. E. C. Bliss, president, 91 Sabine 
street, Providence, R. I. 


'Fhirty-ninth street, New 


New England Foundrymen’s Association: 
regular meeting second Wednesday of each 
month, Exchange Club, Boston, Mass. Fred 


F. Stockwell, 205 Broadway, Cambridgeport, 
Mass. 


Engineers’ Society of Western Pennsy! 
vania; monthly meeting third Tuesday.  El- 
mer K. Hiles, secretary, Fulton building, 
Pittsburg, Penn. 
and Foremen’s Club of 
meeting third Saturday. 
310 New England 


Superintendents’ 
Cleveland; monthly 
Philip Frankel, secretary, 
building, Cleveland, O. 

Western Society of Engineers, Chicago, III. 
Regular meeting first Wednesday evening 
of each month, excepting July and August. 


Secretary, J. Warder, 1735 Monadnock 
block, Chicago, Il. 

Philadelphia Foundrymen’s’§ Association; 
meetings first Wednesday of each month, 
Manufacturers Club, Philadelphia, Penn. 
Howard Evans, secretary, Pier 45 North, 
Philadelphia, Penn. 








WANTS 


Rate 25 cents per line for each insertion. 
About six words make a line. No advertise 
ments abbreviated. Copy should be sent to 
reach us not later than Friday noon for en- 
suing week's issue. Answers addressed to our 
care, 505 Pearl Street, New York, will be for- 
warded. Applicants may specifiy names to 
which their replies are not to be forwarded, 
but replies will not be returned. If not for- 
carded, they will be destroyed without notice. 
Vo information given by us regarding any 
advertiser using bor number. Original letters 
of recommendations or other papers of valu 


should not be inclosed to unknown corres- 
pondents. Only bona-fide advertisements in- 
serted under this heading. No advertising 
accepted from any agency, association or 


individual charging a fee for “registration,” 
or a commission on wages of successful ap- 
plicants for situations. 


MISCELLANEOUS WANTS 


Caliper catalog free. E.G.Smith, Columbia, Pa 

Special machinery developed and manufac 
tured. Tompkins Bros. Co., Troy, N. Y. 

We buy or pay royalty for good patented 
machine or tool. Box 282, AMER. MACHINIST. 


Work for screw machines and 
Box 775, AMERICAN MACHINIS' 


Wanted 
gear cutter. 


Light, fine machinery to order; models and 
electrical work specialty. E. O. Chase, New- 
a A 


ark, N. . 


Light and medium weight 
duplicate parts built to order; 


machinery and 
tools, jigs, ete 


MacCordy Mfg. Co., Amsterdam, N. 

Punches and dies, jigs and fixtures, light 
and medium weight machinery, ete., built to 
order. Taylor-Shantz Co., Rochester, N. Y. 

Wanted— Machine and press work: tools, 
dies, jigs and machines built to order. The 
G. M. Diehl Machine Works, Wabash, Ind. 

Patents. C. L. Parker, Patent Attorney, 
ex-examiner Patent Office, 990 G St.. Wash- 


Ington, D. C. Write for Inventor's Handbook. 
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Working drawings made from sketches or 
specifications; detailing and designing done; 
sheet metal layouts made; rates reasonable. 
Box 26, AMERICAN MACHINIsr. 

Competent mechanical engineer, N. Y. City, 
designs special and automatic machines and 
tools for all kinds of duplicate work; high- 
est references. Box 852, AMER. MACHINIST. 

Light and medium weight machinery and 
small parts in quantities; also screw machine 
and punch press work, tools, jigs, dies and 
high grade machinery. The Elgin Tool Works, 
Hlgin, Ill. 

Large English firm of machine tool im- 
orters having showrooms and offices in Great 

ritain, France, Germany, Italy, India and 
Japan is wanting good agencies for machine 
tools of all kinds. Box 189, Amer. MAcaH. 








HerLte WANTED 
Classification indicates present address of 


tdvertiser, nothing else. 
CANADA 


Chief draftsman for mechanical department 
of large corporation building a general line 
of cranes, coal and ore handling machinery, 
etc.; must be a man of large experience and 
have good knowledge of structural work; po- 
sition permanent at good salary; location, 
northeast. Box 61, AMERICAN MACHINIST. 

Wanted— Mechanical partner with eight to 
ten thousand dollars capital in growing busi- 
ness in Canada; no encumbrance; must pos- 
sess thorough knowledge of jig designing: to 
produce small interchangeable parts requir- 
ing rapid and accurate assembling; also gear 
cutting and building of marine motors, Ad- 
dress P. O. Box No. 682, Montreal, Canada. 

DELAWARE 

Wanted—First class operator for Jones & 
Lamsen turret lathe. Modern Machinery Co., 
Wilmington, Del, 

IOWA 

Wanted—General superintendent, capable 
of taking complete charge of thriving and 
fast growing factory making general line of 
steel stampings; location in good mid-western 
city: runs about thirty punch presses, with 
full supplemental equipment, employs seventy 
operatives; must be first class executive, good 
disciplinarian, able to handle labor, and to 
turn out the work; only thoroughly equipped 
and experienced man need apply; place de- 
mands a good man and will pay for him, 
but wants full value received; no beginners 
or failures wanted, but the chance of a life 
time for the right man; state fully and 
clearly your qualifications, experience, age 
and salary desired; all will be held strictly 
confidential. Address “X," Box 50, Am. Ma. 


MARYLAND 
Wanted—Capable mechanical draftsman with 
five years’ actual experience, especially marine 
engines ; give character of experience and sal- 
ary desired. Ellicott Machine Company, Bal- 
timore, Md. 
MASSACHUSETTS 


Wanted—First class car draftsmen, those 
familiar with wood and steel car experience 
preferred; none but first class men need ap- 
ply. Osgood Bradley Car Company, Wor- 
cester, Mass. 

Wanted—General superintendent for a large 
and successful menufacturing concern em- 
ploying high grade skilled labor; applicant 
must be man of first class mechanical ability 
and familiar with modern production meth 
ods, having a large and successful experience 
in handling help; he must also be capable of 
organizing various mechanical departments 
and be proficient in obtaining the fullest ef- 
ficiency of same. Box 17, AMER. MACH. 

MISSOURI 


Wanted—“Cracker Jack” mechanical drafts- 
man, one with technical education preferred, 
who can advance to position of chief drafts- 
man; must be rapid and accurate and of good 
personal appearance; give age, experience, ed- 
ucation and salary expected, Box 57, Am. M. 


NEW JERSEY 


Wanted—First class meter designer for 
large manufacturing establishment; perma- 
nent position for competent man. Box 49, 
AMERICAN MACHINIST. 

We will have openings for machinists and 
toolmakers during July; mail your applica- 
tion, giving references and wage at last place. 
Crane Motor Car Company, 96 West Seventh 
street, Bayonne, N. J. 

NEW YORK 

Designer and draftsman for general ma- 
chinery: location within 100 miles of New 
York City. Box 984, AMERICAN MACHINIST. 

Wanted—Two first class operators of hort- 
zontal boring machines: state age, experience 
and references: applications considered confi- 
dential. tox 23, AMERICAN MACHINIST. 
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Machinists Wanted—First-class machinists 
who can furnish references, apply in person 
or by letter. *. A. Fay, Supt., William E. 
Quimby, Inc., 548 West Twenty-third street, 
New York City. 

Wanted—aAn experienced draftsman accus- 
tomed to machine construction: a good future 
for suitable man; give age, experience and 
copies of references. Snow Wire Works Co., 
Rochester, N. 

Wanted—Superintendent for automobile fac- 
tory; one who has had experience in high 
class work only will be considered; must be 
a good handler of men, and a good system- 
atizer. Apply, stating experience, Box 65, 
AMERICAN MACHINIST. 

Wanted— Machinists wanted. lathe hands, 
screw machine hands, etc.; steady position, 
desirable surroundings, good wages, no labor 
trouble. Apply by letter, giving account of 
past experience. Maxwell-Briscoe Motor Co., 
Employment Bureau, Tarrytown, N. Y. 


Wanted—First class tool and die makers, 
drop-forge die sinkers, Fox lathe hands; 
steady position, good wages, no labor trouble; 
apply by letter, giving detailed account of 
past experience. Maxwell-Briscoe Motor Co., 
Employment Bureau, Tarrytown, N. Y. 

Salesman for line of pliers and some high 
grade specialties to visit jobbing and retail 
trade cast and west; must also visit machine 
shops to introduce specialties; state age, ex 
perience, territory covered, salary desired and 
references, “K. F.,"" AMERICAN MACHINIST. 


Wanted—Machinery salesman, live and en- 
ergetic, with theoretical and practical experi 
ence in gear cutting, for selling high grade, 
well known line of modern gear cutting ma- 
chines; first class opportunity for capable 
hustler; state age, salary desired, former ex- 
perience and territory covered; only men with 
thorough experience in gear cutting line will 
be considered. “S. G.,.” AMER. MACHINIST. 


Two gas engine erectors and assemblers 
wanted. tox GS, AMERICAN MACHINIST. 

One drafting room man wanted, familiar 
with gas engine construction. Box 67, AM. \ 

Wanted—For Chicago territory an experi 
enced crane salesman; man with mechanical 
engineering experience preferred. tox «30, 
AMERICAN MACHINIST. 


Position open for an experienced superin- 
tendent who can find a first class manufactur- 
ing business to be removed to a central Ohio 
city: we have the factory property and the 
eapital. Box 63, AMERICAN MACHINIST. 

General superintendent for machine shop 
employing 400 men; must be conversant with 
modern shop practice, syctem and cost ac 
counting, strictly high grade; state age, ex 
perience and full details first letter. tox 52, 
AMERICAN MACHINIST. 


Wanted—First class machinists, toolmakers, 
die sinkers, lathe, planer, drill press, screw 
machine, boring and milling machine oper- 
ators, wood ana metal patternmakers, brass 
polishers, buffers, finishers, millwrights, ham- 
mermen and blacksmiths, who wish to _ in- 
crease their opportunities, to register with the 
free Employment Department of the National 
Metal Trades Association, New England Bulld- 
ing, Cleveland, Ohio. 


PENNSYLVANIA 


Wanted—Practical machinist, experienced 
in rate setting and time study work: must 
be familiar with steam engine or pump work. 
Box 48, AMERICAN MACHINIST. 

Machinists Wanted—First class lathe, plan- 
er, boring mill and bench hands. Address 
Mr. Wm. J, Casey, Shop Superintendent, The 
Jeanesville Iron Works Co., Hazleton, Pa. 

The Monotype School is maintained to 
train young men to meet the constant de 
mand for operators of our type casting and 
composing machine; these operators do se 
well that we receive more applications for 
places than can be filled; these qualifications 
carry most weight: Common sense. automatic 
machinery experience, printing office experi 
ence, type foundry experience. Full partic 
ulars will be furnished to inquirers who fur 
nish the same information about themselves, 
and mention this paper. Lanston Monotype 
Machine Co., Philadelphia 


RHODE ISLAND 


Wanted—50 tool makers: experienced men 
on jigs, fixtures, punches and dies and other 
special tools used in the manufacture of high 
grade machine parts on an _ interchangeable 
basis; apply by letter, stating age, experi- 
ence and salary required, as well as the date 
when you would be able to start if applica- 
tion was accepted, The Taft-Peirce Manu- 
facturing Company, Woonsocket, R. 1. 

VERMONT 

Salesmen—We want several salesmen to 
sell Gridley automatics: applicants should 
give full particulars as to experience and 
state salary expected. Box 66, AM. Macn. 


WIS@ONSIN 

Wanted—-Assistant foreman; a_ practical 
tool and die maker; we want an intelligent 
man possessing executive ability and able to 
lay out tools for cutting and drawing light 
sheet metals; a man with experience at mak- 
ing cooking utensil tools preferred; state age, 
salary wanted and where you have been em- 
ployed. Address Supt., S80 Downer Ave., Mil- 
waukee, Wis. 
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SITUATIONS WANTED 


Classification indicates present address o? 

advertiser. nothing else 
'LLINOIS 

I have had well balanced technical and 
practical experience of 15 years specializing 
on tools and machinery for the manufacture 
of machinery and metal products, including 
automobiles and machine tools, as machinist, 
chief, draftsman, designer and manager; wish 
responsible position in this line; 32 years 
old and can furnish references to interested 
parties. Box 74, AMERICAN MACHINIST. 

My fifteen years’ experience in shop, foun 
dry and drafting room and office in the manu 
facture of high grade machinery, with record 
as a designer, originating and developing new 
ideas and keeping product uptodate, is avail 
able to any manufacturer who is in need of 
a high grade man, experienced as chief drafts- 
man, mechanical engineer and manager: at 


present employed. Box 73, AMER. Mac. 
MAINE 


Manager or superintendent of machine shop, 
forge or foundry: first class references. Box 
996, AMERICAN MACHINIST. 

NEW JERSEY 

Mechanical engineer, with office and shop 
experience, desires position in Metropolitan 
district. Address “E,,” Box 51, AMer. Macu. 

NEW YORK 

Master mechanic and chief planner desires 
change; capable man, large job; splendid 
record. W. J. H., Amer. MAcn. 

Toolmaker; fine tools, experimental or 
model work: qualifications A-1: references 
A-1. tox 7T1, AMERICAN MACHINIS1 

Designer of crude-oil high-compression re- 
versible engines, open for responsible position 
of design or construction. Box 999, Am. Ma 

Practical stock keeper, fifteen years’ factory 
experience, six years stock keeping, familiar 
with perpetual inventory methods, ete,, now 
employed, wishes change Box 72, AM. Ma. 

Manufacturing engineer ; thoroughly 
grounded in different phases of light and 
medium manufacturing on large scale: suc 
cessful record, with present employers ten 
years. Box 900, AMERICAN MACHINIST 

Superintendent, practical tool and instru 
ment maker, inventor and designer, large ex 
perience in manufacturing, expert in automo 
bile accessories, is open for position; A-1 
references tox 75, AMERICAN MACHINIST 

Mechanic, 34, American, expert tool, die 
and experimental work; now foreman in as 
sembling department on fine and very close 
work: inventive ability with considerable 
technical knowledge: experienced on gas en 
gines, 2 and 4 cycle; open to engagement 
about August 1. Box 69, AMER. MACHINIST 

NORTH CAROLINA 

Mechanical engineer, 32, as superintendent 
or engineering capacity : technical education: 
four years shop, 10 years drawing room; is 
open for position. Box 70, AMER. Macu 





OHIO 
Designer, experienced in dies, punches and 
automatic machinery, wants position. Box 64, 


AMERICAN MACHINIST 

Draftsman, specialist In automobile work, 
wide experience, excellently recommended, a 
good man, open for a good position Box 
62, AMERICAN MACHINIST 

Experienced (20 years) superintendent or 
master mechanic desires change: modern shop 
methods: executive and an organizer: good 
references. tox SS, AMERICAN MACHINIST. 

PENNSYLVANIA 

First class draftsman with eight years’ ex- 
perience, wants position. Box 8, Am. MAcH, 

Designer on special machinery, ready to 
develop ideas, desires change. Box 9, Am. M. 

Competent draftsman, with three years’ va- 
ried experience, would like a situation near 
New York: best of reference. tox 40, Am. M. 








For SALE 


For Sale—A complete machine — : with 
large lot, equipped with first class machinery, 
located along the East Penn Railroad. For 
further particulars and prices apply to P. B, 
Nuss, Alburtis, Penn 
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Talks With Our Readers 


By The Sales Manager 


A manufacturer with a new product 
came into the office a few days ago 
and wanted information regarding ad- 
vertising. 


We gave it to him and showed him 
how our paper reaches and is read by 
the men in responsible charge of ma- 
chine-making plants, how an advertise- 
ment in the AMERICAN MACHINIST will 
be a good investment for him, provided 
his product has merit. 





We explained to him our policy of in- 
serting advertisements from reliable 
concerns only, and stated that inas- 
much as he was not known to us, we 
would be obliged to have references in 
regard to his reliability and also know 
whether his product had merit. We 
told him that this was no reflection on 
him or his product, but we had to do 
this in order to protect our readers. 


He gladly gave us the references re- 
quired, and we are investigating these 
now. If his product has the merit that 
he claims, hisannouncement will appear 
in our columns—otherwise it will not. 
And he has plenty of money to pay the 
advertising bills, too. 


This manufacturer stated, ‘‘I have run 
up against something different here. 
Heretofore my life has been made al- 
most a burden by advertising men so- 
liciting my business. They do not 
seem to care whether my product ap- 
peals to their particular class of people 


or not. I am simply another victim— 
they want my business, that’s all. 


“As for investigating the truth of my 
claims, you are the first one to bring 
up the subject. 


“You strike a new note—you say you 
will let me advertise provided I furnish 
references as to the worth of my pro- 
duct. Moreover, you do not talk space, 
but service. You offer to render a ser- 
vice—get up a definite, specific plan of 
presenting my product to my possible 
customers in the machine-making 
field and give them information. 


“Yours is the paper 1n which I shall ad- 
vertise, because any paper that takes 
the trouble to protect its readers as you 
do, must have their full confidence and 
this is the kind of paper that I want to 
have my advertising in.” 


Of course we are anxious to get new 
advertising, but we are not so anxious 
to get it as to oveslook the fact that 
only reliable and truthful advertising 
pays in the long run. 


Any other kind of advertising in our 
paper will not only hurt the advertiser, 
but will hurt us in greater proportion. 


To be in our columns is a badge of 
responsibility, to buy from here is a 
guarantee of satisfaction. 


* 


Only reliable products can be continu- 
ously advertised. 
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Combination Turret Lathe Work 


The 2'4x26-inch combination turret 
lathe, built ty the Acme Machine Tool 
Company, Cincinnati, Ohio, was _illus- 
trated in these columns at page 228, 
Volume 34. In the present article are 
shown some methods of machining cast- 
ings of various forms on this lathe, to- 
gether with certain interesting details of 
design and construction. 

It will be recalled that the system of 
stops on the carriage of the machine and 
the series of stops for the cross-feeding 
movements of the turret, permit the tools 
to be used on turning, boring and face 
operations requiring almost any number 
of shoulders, as the stops can be so regu- 
lated as to give any group of tools or any 
single tool as many definite stopping 
points as may be necessary for machin- 
ing the piece of work. 

In the halftone illustrations of different 
operations in progress, the six cross- 
slide stops are plainly seen at the front 
of the turret and in certain of the views 
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Methods o} 


various kinds 


machining 
castings o} 
requiring external, internal 
and facing cuts; with sim 
ple tools held on a cross- 
jeeding turret. 

ork held jor the first 
operation in a_ three-jaw 
chuck is transferred to a 
jaceplate jor the second ope- 
ration and located by a cen- 
tral plug or disk. 

Some details of machine 
design and construction. 























Fic. 1. MACHINING A HEXAGONAL TURRET 


the longitudinal stop bars are also visible. 
The arrangement of these stops and the 
method of controlling them will be de- 
scribed at another place in this article. 


MACHINING A TURRET 


Figs. 1 and 2 illustrate the method of 
machining the face, bore and hub of a 
hexagonal turret, which is part of the 
Acme 1'%-inch screw machine, and the 
dimensions of which are given on the 
sketch, Fig. 3. 

The first operation, Fig. 1, consists in 
gripping the casting by the hub in the 
three-jaw chuck, facing the outer and 
rear surfaces and machining the bore. 

A simple forged tool in holder A is 
first used to rough off the face of the 
turret a, Fig. 3, then the hole is rough 
bored with tool B to two diameters bc, 
Fig. 3, then finished to size with tool C, 








ON THE COMBINATION TURRET LATHE 


Fig. 1, which is also used to bore out 
the 234-inch recess at the mouth of the 
bore through the hub. Tool D is then 
run through to the back and used for 
facing at the end of the hub at d to en- 
able a clamping washer to be applied to 
that surface when the turret is mounted 
the other face out in the second opera- 
tion. The last cut in the first operation 
is with tool A’, Fig. 1, which finishes the 
face of the turret. 


THE SECOND OPERATION 


The faceplate, Fig. 2, carries the turret 
for the second operation. The work is lo- 
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Fic. 3 TURR!I T B A ACHINEI 


cated on a disk secured in the faceplate, 
and is held by a bolt and a nut, which 
bears upon a washer on the spot faced 
at the inner end of the hub in the first 
operation. 

Tool E, Fig. 2, rough turns the hub « 
(Fig. 3), and tools F and G carrie 
double block, rough the end of the hub 


at f and the bottom face g of the turret 


ion 


at the same time. At the next 


of the turret tools, E’ and G’ finish these 








Fic. 2. SECOND OPERATION ON TURRET 
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SECTION THROUGH ROLLER-FEED 
Bopy 


Fic. 4. 


two surfaces and tool E’ is then applied 
to finish the hub f, thus completing the 
Operations performed on this machine. 


HANDLING A ROLLER-FEED Bopby 


The drawing, Fig. 4, is a _ section 
through the body of the roller feed, used 
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on the combination turret lathe. Figs. 
5 and 6 show the operations in machin- 
ing this casting with the turret tools. 

In the first operation, Fig. 5, the cast- 
ing is gripped with the jaws inside the 
shell, and tools A and B in one holder 
are applied for roughing hub a and body 
body b (Fig. 4), then C and D, Fig. 5, 
simultaneously rough face the end of the 
hub and the under side d of the body. 
Tool E in the third station of the turret 
rough bores hole e, and at the same posi- 
tion of the turret tool F in the same hold- 
er, is fed into the hub to cut the oil 
groove f. 

The fourth tool holder carries the sec- 
ond boring tool E’ for finishing the bore 
e, and the next holder has two tools, 
C’ and D’, for finish-facing the end of 
the hub and the broad face d of the 
casting. The last position (which is il- 
lustrated in Fig. 5), brings finish-turn- 
ing tools, A’ and B’, into service for the 
outside diameters of the case. 

Tools like B and B’ are used for both 
outside and internal work, as required, 








Fic. 5. 


MACHINING A ROLLER-FEED CASE 
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Fic. 6. SECOND OPERATION ON ROLLER- 
FEED CASE 


and, as will be noticed, such tools are 
shown in different views in various turn- 
ing and boring operations. The cutters 
are held by headless setscrews, and an 
easily adjusted and neat arrangement is 
the result. 


FACING THE END OF THE CASTING 


Fig. 6 represents the second operation 
on the roller-feed body, which consists 
merely of locating the casting on a hub 
or disk on the faceplate, fastening it with 
nut and washer on a bolt put in from 
the rear, and bringing up one tool holder 
on the turret, in which two tools are car- 
ried. One of these is a round nose and 
roughs off the edge of the casting; the 
other is a square point and is first used 
to cut out the recess in the edge of the 
rim by setting to a diameter stop and 
feeding straight toward the head against 
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Fic. 7. A FRICTION 


IN THE CHUCK 














Fic. 8. MACHINING A PECULIAR GEAR RING 
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Fic. 9. SpriRAL SPACE GEAR 


a longitudinal stop. Then the same tool 
is run back and fed across the endge 
of the rim, as illustrated, to finish that 
surface. 
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A COUNTERSHAFT FRICTION 


In Fig. 7 the machine is set up for the 
first operation on a cone friction ring for 
a countershaft. The ring is nearly 12 
inches in diameter, and owing to its 
shape, must be held with some care, in 
order not to distort it. It is gripped in- 
ternally near the arms, and while so hela, 
is faced at the back of the rim and at 
the end of the hub with the two tools 
seen in operation in the halftone. The 
two tools in the next two holders rough 
and finish the bore. The other tool hold- 
ers on the turret are not required on this 
piece of work. 
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Fic. 10. MACHINING 
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A FEED BRACKET 
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12. CARRIAGE AND TURRET MECHANISM 
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Fic. 11. SECTION OF FEED BRACKET 
For the second operation there is a 
special tool (not shown), which is pro- 
vided with a cross slide at an angle to 
feed a single-point cutter across the 
bevel face and thus finish the rim of 
the friction to the exact angle requried. 


A PECULIAR GEAR RING 


The’ ring in the chuck in Fig. 8 is a 
part of the roller-feed mechanism, and 
when completed will have a spiral gear 
hobbed in its face. The ring is shown 
by Fig. 9. Tool A, Fig. 8, first rough 
faces a, Fig. 9. Bent tool B, in the same 
holder, rough turns and faces the diam- 
eters and surfaces b. Tool C roughs out 
the bore. The finishing cuts are taken 


with tools A’, B’ and C’. 
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In the second operation the ring is 
placed, the other face out on a plug in 
the faceplate and secured by straps on 
the flange b. While held in this fash- 
ion, the large flange is roughed and fin- 
ished on diameter and face. 


MACHINING A FEED BRACKET 


The casting in the machine in Fig. 10, 
is a feed bracket for a turret machine, 
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indexing bar. The carriage continuing 
its travel toward the rear end of the bed 
brings one of the turret indexing pins 
against the end of the pawl on the index- 
ing bar and the turret is thus rotated 
to its next station where it is again po- 
sitioned by the spring-controlled lock 
bolt. When the carriage is fed forward 
after this indexing movement, the tum- 
bler pivoted on the side of the indexing 











Fic. 13. SECTION THROUGH AUTOMATIC CHUCK 


and has to be faced and furned on the 
open end and also bored out and faced 
inside, as represented in the section Fig. 
Ee 

Four tool holders are required in the 
first operation. The first of these carries 
two tools, which are seen at work on the 
casting. The bent tool in this holder 
turns the outside diameter at the end and 
the straight tool faces the end of the 
piece. The tool in the next holder toward 
the front of the turret is run in to face 
the 15.-inch seat at the mouth of the 
bore through the hub. A twist drill is 
next passed through the hub and a single- 
point boring tool follows. The bore is 
hand reamed after the work leaves the 


machine. 
THE CARRIAGE AND TURRET 


Referring now to the turret indexing 
mechanism and the system ef stops for 
controlling the cutting tools on_ both 
longitudinal and cross feeding move- 
ments, these features are illustrated in 
Fig. 12 which presents plan and sectional 
views of the carriage with the names 
of the various parts included 

As the carriage is run back along the 
ways the lock bolt is withdrawn from its 
seat in the under face of the turret by 
the lock-bolt lever which is depressed by 
the tumbler on the forward end of the 
indexing bar. This tumbler acts upon a 
roll at the side of the lever and after 
depressing the lever and withdrawing the 
lock bolt the tumbler swings free on the 
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Fic. 14. CONSTRUCTION OF BAR-ROLLER FEED 


bar is swung upward by the roll on the 
lock-bolt lever and upon clearing the 
roll it drops to operative position as in- 
dicated in the drawing. 


THE CARRIAGE STOPS 


There are ten stop bars for the car- 
triage and six of these are brought into 
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service automatically, one for each sta- 
tion of the turret. Referring to the cross- 
sections through the stop system it will 
be noted that over stop bars, Nos. 1 to 6, 
there are suspended six abutments which 
are marked “indexing stops.” These are 
supported normally out of contact with 
the stop bars by a series of levers A 
that are acted upon by cam surfaces 
on a sleeve B carried by the indexing 
shaft. The sleeve is rotated by the tur- 
ret through a pair of spiral gears and 
thus the set of stops is indexed in unison 
with the turret. 

The four additional steps 7 to 10, are 
controlled entirely by the nurled knob at 
the front of the carriage as shown in the 
plan view. This knob actuates a small 
shaft C which supports short levers D 
and which is flatted at four points about 
its circumference to allow any one of the 
four levers and stop abutments to drop 
into contact with the corresponding stop 
bar. The fifth position of the controlling 
shaft presents an unflatted surface to the 
levers and holds the series of four stops 
out of contact with the stop bars. 

The four-hand controlled stops in- 
crease the range of usefulness of the dif- 
ferent turret tools, as any one or all of 
them may be used for regulating the 
movements of any turret tool, and thus a 
single tool can be applied with accuracy 

















to one shoulder after another or to dif- 
ferent faces if desired. 
THe AUTOMATIC FEED RELEASE 
The series of stops are carried in a 
bracket which has a slight amount of 


longitudinal freedom and when any stop 
in the group engages with its stop bar the 
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bracket is prevented from traveling fur- 
ther forward, with the resuit that a 
wedge-shaped plug affixed to it at E is 
engaged by a rod F in the carriage and 
the inclined surface on the end of this 
rod causes it to be pushed outward. This 
movement is transferred through a 
wedge-shaped member to a vertical rod 
(called the “feed-trip shaft”) and the 
feed-trip block being swung downward 
and to the rear by the depression of this 
rod allows the feed-trip lever and the 
worm box to drop and release the feed 
motion. 

These parts are plainly designated in 
the vertical cross-section in Fig. 12 and 
the trip rods for the cross feed, which 
are practically the same as for the longi- 
tudinal control, will be seen at G and H. 

In the cross-feed stop system the six 
stops are carried in a cylinder / and when 
one of these stops is engaged by the 
cross-slide abutment in the feeding of the 
slide toward the front of the machine, 
the stop cylinder presses rod G outward 
and this forces vertical rod H down upon 
the feed-trip mechanism and causes the 
worm box to drop. 

The cross slide is provided with a posi- 
tive stop at its central position for lo- 
cating the turret for bar operations, and 
when the slide is fed toward the center 
by power the feed is automatically 
thrown out before the rigid stop is 
reached, by the lever J which forces 
the stop cylinder forward and_ thus 
causes the feed worm to be disengaged 
as described above. 

Inspection of the vertical cross-sec- 
tion where the names of the parts are 
given, will reveal the manner in which 
the two bevel-edge trip blocks in the 
worm box hold the worm in engagement 
with its wheel when the hand lever is 
lifted and allow the worm to drop when 
the feed-trip shaft is depressed. 


THE CHUCK FOR BAR MATERIAL 


The automatic chuck for bar stock up 
to 2'4 inches diameter is shown in Fig. 
13. This chuck is operated with the 
spindle in motion by a lever at the front 
of the head, the same lever controlling 
the roller feed. The chuck jaws have no 
overhang, and have no end motion when 
closed. 

The form of the jaws is seen at K K, 
and the action of the closer is to force 
the jaws against their rear seat in the 
chuck body. When the jaws are released 
they are held back against the seat by a 
circular spring L. The ring M is slid 
forward by the action of the lever in 
closing the chuck and the result of this 
movement is to cause the bevel surface in 
the ring to force the outer ends of the 
jaw fingers down against the inner face 
of the adjusting nut or ring. The fingers 
are held freely by their screws and when 
the outer end is forced down against the 
face of the adjusting ring, their rear ends 
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ferce the closing ring back hard and the 
jaws are gripped tight on the bar. 

The inner jaws or liners which are 
made to fit in the master jaws and re- 
ceive all sizes and forms of material 
within the chuck capacity, are secured in 
place by screws which are reached 
through openings in the outer ring with- 
out dismantling the chuck. Adjustment 
is as readily effected by simply turning 
the large ring or nut on the end of the 
chuck body. 


ROLLER FEED DETAILS 


The roller feed in Fig. 14 is so con- 
structed that when the scroll A is oper- 
ated with a spanner both rolls and cen- 
tering jaws are adjusted together. The 
rolls are carried in brackets that are 
pressed forward by springs B B, as far 
as permitted by pins C C, and when the 
scroll is turned to close the rolls and 
centering jaws, the rolls are kept some- 
what in advance of the jaws by the ac- 
tion of the springs. Therefore in setting 
to hold any size of stock, the scroll is ro- 
tated until the two jaws touch the work 
and then the jaws are loosened a trifle, 
leaving the rolls under the proper spring 
pressure to feed the stock. 

The rolls are driven by spiral gears 
from the face spiral formed on ring D. 
Normally this ring rotates with the roller 
feed case and under this condition no ro- 
tary motion is imparted to the feed rells. 
When the chuck lever is operated after 
the opening of the chuck, the jaws E at 
each side of the flange on the spiral gear 
ring D hold this ring by frictional con- 
tact and by preventing it from turning 
cause the feed rolls to be actuated and 
the stock to be fed through the chuck. 








Location and Ventilation of 
Wash Rooms 


The location of wash and toilet rooms 
is one of the most difficult problems in 
the designing of shop and factory build- 
ings. There are many elegantly equipped 
rooms which are of very little use on ac- 
count of inconvenient location and many 
employers who have provided expensive 
accommodations of this kind are keenly 
disappointed when they are not more 
widely used. 

In one particular case a large and ex- 
pensive wash room was provided which 
soon fell into disuse because it was so 
located as to necessitate a walk of about 
500 feet for the average man from his 
position in the shop. As there were no 
lockers in this room the man had to 
walk back to his bench after washing up 
to get his coat and other belongings, mak- 
ing an extra walk of at least a thousand 
feet or nearly one-fifth of a mile before 
he could reach home. For this reason 
many men preferred to go home just as 
they left their work and perform the 


101 


scrubbing necessary to transform them 
back to their original color, after they 
reached the house. 

It would be far better to pay less at- 
tention to tiled walls and nickel-plated 
trimmings and more to convenience of 
location, thorough ventilation and to the 
things which will teach sanitary methods. 

The ventilation of wash rooms is also 
often sadly neglected, which is particu- 
larly bad when the lockers for clothing 
are in the same room. Thorough venti- 
lation by mechanical means by which the 
air is completely changed from 4 to 10 
times every hour, is much better in every 
way than the use of disinfectants. There 
is probably no part of the plant where 
thorough céoperation is more necessary 
than in these departments, 








Revolving Stand 


In one of the departments of a well 
known electrical shop, it is necessary to 
have quite a number of light stands with 
a revolving top, so that the operator can 
easily turn which to get at any particular 
portion of the work. The construction of 
these stands shows a thorough under- 
standing of one of the first principles of 
engineering, namely, using materials 
which are at hand or easily obtainable 





LIGHT REVOLVING STAND 


to secure the desired result at the low- 
est cost. 

It was an easy matter to buy a number 
of bicvcle wheels from a dealer in sec- 
ond-hand machines at a trifling cost. And 
by simply screwing one end of the axle 
into the upper end of a light stand and 
covering the wheel as shown, a very sat- 
isfactory ball-bearing stand was obtained. 

In case it was desired to lay light 
boards or trays on these, instead of us- 
ing the solid top shown, it is only neces- 
sary to put on the wooden rim or tire 
wide enough to clear the end of the pro- 
jecting axle, and it can be used in any 
way desired. 

















102 


AMERICAN MACHINIST 





July 20, 1911 


Making Pressed Paper Rolls 


Rolls used in conjunction with metal 
ones for calendering ribbon or broad 
goods of silk, cotton or the like, and rolls 
used in rotary embossing machines, are 
made up of disks of felt-like paper, 
strung on a mandrel and pressed to- 
gether into a hard, solid mass by hy- 
draulic pressure. 

The process is one which few mechan- 
ics have an opportunity to witness, but 
through the kindness of John J. Cavag- 
naro, Harrison, N. j., maker of silk- and 
cotton-finishing machinery, we are enabled 
to show just how the pressed-paper rolls 


are made. 

These rolls range in price from six dol- 
lars, to seven hundred dollars each and 
some are as large as 28x72 inches, tak- 
ing, in the rough, over two tons of paper. 

The idea in using paper instead of 
steel rolls, is that they give cloth a softer 
finish than is possible with steel alone, 
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The process of making 
pressed-paper rolls. 

Details of the building-up 
process, the mandrels, re- 
taining ring locks and 
pressure used, 

The way the rolls are 
rough turned and finished 
and the speeds and feeds 


used. 
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Fic. 1. HYDRAULIC PRESS AND PARTLY PRESSED Up PAPER ROLL 





and in the embossing of paper, textiles or 
other fabrics, the engraved metal rolls 
leave their impression on the paper rolls 
so that the material run between them 
is embossed without tearing at the edges 
ef the impressions. 


HYDRAULIC Press USED 


The hydraulic press, Fig. 1, used for 
pressing up the rolls, is capable of giv- 
ing a pressure of 1000 tons, though 700 
tons is the highest pressure used for any 
work done in it, the ordinary rolls being 
pressed up at from 120 to 500 tons, ac- 
cording to size. The pump used to pump 
the oil into the piston cylinder is shown 
at A and a partly pressed roll is shown 
at B, the end of the mandrel on which 
it is pressed showing at C. 


RETAINING RING AND LOCK 


An enlarged view of an end of one of 
these mandrels is shown at A, Fig. 2; the 
key at B; lock groove at C, retaining ring 
at D and the split locking collar at E. 
A study of the groove, ring and lock, will 
show that the harder the paper presses 
outward against the ring, the more firmly 
is it locked. It will also be seen that as 
the paper roll is built up to full length, 
the split locking collar can be easily 








Fic. 5. Paper CALENDER ROLL IN PLACE 
ON PARTLY FINISHED MACHINE 


slipped into the groove in the mandrel, 
just back of the retaining ring and will 
keep it in place as the pressure of the 
hydraulic piston is released. 


ROUGH TURNING THE ROLLS 


After being built up to size and the re- 
taining ring locked in place, the roll is 
removed from the press, placed in a lathe 
and rough iurned as shown in Fig. 3, us- 
ing a steel tool with a knife edge, shaped 
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as at A, and undercutting and tearing off 
the rings of paper thus formed. 

This cutting is somewhat slow owing 
to the “gritty” nature of the tightly 
packed paper and a surface speed of 
about 60 feet and a feed of 5% of an inch 
per minute, is probably the average. 

When the roll has been roughed off, 
it is finished by using a cup-shaped, 
keen-edged diamond tool in place of the 
steel one, the finishing being done at a 
surface speed of 400 feet and a feed of 
about 2!4 inches per minute. 

A rough turned roll, 13'sx36 inches, 
is shown in the lathe, Fig. 4, and a rough 
one just as it comes from the press, ly- 
ing on the floor, the roll losing about 
20 per cent. of its weight in the turning 
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more careful mechanics inserted a little 
waste in the tube to keep out dirt. Now, 
there is hardly a machine of any kind 
put out without a suitable oil cup for 
keeping everything out of the oil tube ex- 
cept the nozzle of the oil can and which 
has greatly aided in preventing cut bear- 
ings. 

Ring oilers for securing a constant sup- 
ply of oil to the top of the shaft, which 
can work its way through the bearing and 
back into the reservoir beneath, have 
proved very efficient in many cases, while 
flooded gear boxes and similar methods 
have also come into use, as part of the 
plan to secure constant and efficient lu- 
brication. 

But the latest development in the way 




















Fic. 2. KEYED AND GROOVED MANDREL, 
RETAINING RING AND LOCKING COLLAR 


process. These two rolls were pressed 
up under a pressure of 475 tons, and 
will last for years. 

At A, Fig. 5, is a silk calendering roll 
1634x44 1/16 inches, placed in a partly 
finished machine, the other rolls shown 
being of chilled iron. 








From the Squirt Can to the 
Oil Pump 
By JOHN R. GODFREY 


Careful students of machine-shop prac- 
tice have noted the large percentage of 
repairs to machine tools made necessary 
by insufficient lubrication. In fact it was 
stated sometime ago before the Machine 
Tool Builders’ Association that this had 
been found one of the chief causes of ma- 
chine tool repairs and that it was largely 
due to apprentices and operators not be- 
ing properly instructed regarding the im- 
portance of regular oiling. 

One does not have to be either very 
gray or very bald to remember when the 
oiling facilities on machine tools con- 
sisted of a hole drilled through the bear- 
ing cap and supposedly reaching to the 
bearing, and when part of the morning 
devotion was to insert the nozzle of a 
more or less antiquated oil can in this 
hole while we pressed the spring bottom 
with our strong right thumb. 

Next came the cap which slipped over 
the projecting oil tubes and some of the 


3. METHOD AND TooL USED FOR 
RouGH TURNING THE ROLLS 
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spatter the machine and the floor. Even 
the most indifferent operator will know 
that something is wrong when he feels 
the oil over his shoe tops but he will be 
more than likely to be reminded of the 
overflow long before this, with a more or 
less mild reproof from his next-door 
neighbor. 

The only possible failure for such a 
plan would seem to be from the oil leak- 
ing out of the reservoir through an un- 
discovered or newly developed crack and 
the operator failing to notice the absence 
of the oil flow past the openings in the 
supply pipe. 

In a properly lighted shop this would 
be a very remote possibility, but as we 
still have much to learn on the lighting 
question, there are many shops where 
the operator would require eyes like an 
owl to see the oil flow even at high noon. 
In order to provide against this conting- 
ency, although it would probably be a 
greater service to manufacturing and hu- 
manity in general to let the proprietor of 
a poorly lighted shop pay the penalty of 
his neglect, I would suggest putting some 
scrt of a dufangle in the oil pipes leading 
to the bearings. The aforesaid dufangle 
should be so devised as to be swept en- 
tirely out of the way by the flow of the 
oil, but as soon as the flow stops it should 
drop into place and make connection with 
some alarm-clock arrangement, operated 
by the machine, which would warn every- 











Fic. 4. ROUGH-TURNED AND UNFINISHED ROLLS 


of lubricating machines that I have seen 
is the oil reservoir and pump for insuring 
a continuous flow of oil to all the bear- 
ings, as was shown on the Bullard ma- 
chines at the Master Mechanics Conven- 
tion at Atlantic City. Here the oil is 
forced by a pump through pipes leading 
to each bearing, past an opening so that 
the operator can easily see whether oil is 
flowing or not, and so that any stoppage 
in the passage to the bearing causes the 
oil to run out of these openings and be- 


body in the neighborhood that no oil was 
flowing to one of the bearings. 

By having each bearing connected with 
a different toned beil, it would perform 
the double purpose of notifying the oper- 
ator exactly where the trouble lay and 
also of giving him an elementary musical 
education, which would make shop life 
even more enjoyable than at present. The 
one great drawback seems to be that an 
over-zealous musician might be tempted 
to tamper with the flow of oil at the va- 
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rious bearings in order to periodically 
produce the Chimes of Normandy or 
other favorite airs for his own amuse- 


ment. 
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But this fanciful improvement is not 
likely to be needed in any shop where 
there is sufficient light to show the oil 
flow past the openings, and no intelli- 
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gent operator is likely to have the least 
difficulty, but on the other hand can go 
ahead with. the assurance that the bear- 
ings are being thoroughly lubricated. 








Features of 


The modern tendency in lathe building 
seems to be toward heavy machines and 
the so called rapid reduction work, al- 
most entirely neglecting the fact that the 
average lathe work is very little heavier 
than it was 20 years ago. In the aver- 
age shop where machine tools are manu- 
factured, all castings and forgings are 
made as close to finished size as possible 
and in shops of this kind I do not believe 
that over 3 per cent. of the work re- 
quires excessive cuts. 

It is quite true that the advent of high- 
speed steel makes a much higher turning 
speed possible but this does not necessi- 
tate the extremely heavy and often cum- 
bersome lathes, as the average lathe of 
the lighter design will handle even the 
high-speed cuts by simply increasing the 
speed of the countershafts. 

While it is quite possible that there 
may be cases where an all-geared head is 
necessary in order to utilize a high belt 
speed at all times, and to transmit exces- 
power to the lathe spindle, these 
cases are few and far between and the 
cone-driven lathe is not only cheaper to 
build, but costs less to maintain and con- 
sumes much power. At the same 
time it gives all the power necessary to 
do the average run of work in the shop. 


sive 


less 


GEARED FEEDS Not NECESSARY 

In lathes where the feed works are 
properly constructed, I do not consider 
that there is a necessity for gear feeds in 
any cases. Where a worm is used in the 
apron mechanism and a large ratio is se- 
cured between the movement of the feed 
rod and the carriage travel, a feed belt 
will carry a cut that will slip the belt 
which drives the lathe. In 
the feed works of the apron do not per- 
high ratio, in some cases not over 


lathes where 


mit a 
3 to 1, it becomes necessary to drive the 
feed rod by the 
cause the average feed belt will not drive 


means of gearing, be- 
he feed \ ks thi i 
the feed works at this ratio. 

Where a 


constantly 


large variety of threads are 
cut, the 


is a convenience, but on 


being quick-change 


feed mechanism 


ordinary machine-shop work they are 


little used and not only add to the 
first cost of a lathe but are constantly 
consuming power in larger proportions 
than may be generally understood. In 


having a quick-change gear 
ed it is necessary to increase the width 


he driving belt on the lathe cone by at 


least 20 per cent. which gives some in- 
dications of the amount of power con- 
stimed in the feed how 


Modern Lathe Building 


By F. E. Reed* 








The 


manujacture and a plea for 


essentials of lathe 
stmplheity oj design. 
Unnecessary attachments 
absorb more power than is 
usually realized. 
Accurate leveling oj ex- 


treme importance. 
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And, after all, in the average machine 
shop which is conducted on a manufact- 
uring basis, it is probably safe to say 
that 5 per cent. of the lathes could do all 
the screw cutting for the entire shop in a 
much more satisfactory manner than is 
the case where it is more widely distrib- 
uted. But there are many lathes used in 
the shop which never cut a thread from 
one year’s end to the other and the lead 
screw and the change gears are en- 
tirely unnecessary. 


SPINDLE SPEEDS NEEDED 

Where a lathe is to be used on general 
work, it is probably necessary to have 
from 8 to 10 spindle speeds. For heavy 
work, three-step cone and double back 
make a simple and convenient 
combination, while for lighter work a 
feur-step cone and single back gears 
answer nearly every requirement. The 
general tendency toward enlarging the 
diameter of the steps is a move 
in the right direction and it is advisable 
to make the lathe head and in fact the 
whole lathe as simple as possible. For 
average work three different rates of feed 
are sufficient and the 60 varieties provided 
by some of the gear boxes are entirely 
In some spe- 


gears 


cone 


unnecessary in most cases. 
cial instances it may be necessary to have 
five or six feeds, but I have never known 
a case in shop practice which required 
more than this. 

The question of accuracy in a lathe is 
often acked. While comparatively few 
users require extreme accuracy, a good 
lathe accurately set up, should not show 
a variation of more than 1/1000 of an 


inch in turning a 12-inch bar. 
SETTING A LATHE UP PROPERLY 
Whenever a user, after setting up a 


new lathe, complains that the lathe does 


not turn straight, square up true, or bore 
a straight hole, it is fairly safe to assume 
in most cases, the lathe bed is strained 
from being improperly set up. Even the 
heaviest lathe beds can be sprung when 
set up out of level upon an uneven floor, 
and great care should be used to see that 
the lathe bed is so set as to be perfectly 
level, and this level maintained, if the 
lathe is expected to do accurate work. 

When lathes are bought to be used on 
the top floors of high buildings, or in old 
frame structures, all the hours of time 
and labor in scraping and lining up the 
lathes to make them perfectly true, is in 
large measure of no avail, owing to the 
fact that no lathes, however well made, 
will do accurate work, unless they are 
kept well leveled up. 

It is well perhaps that many users of 
lathes in buildings having unsteady floors, 
do not require extreme accuracy in this 
respect, or have the means of testing 
the accuracy of the lathes they use. 

The accuracy obtainable in screw cut- 
ting in the average lathe is much greater 
than necessary in most cases of com- 
mercial work, in which the length of the 
thread cut is usually very short. Where 
extremely accurate screws are required, 
as in feed screws, lead screws can be 
made with an accuracy of 0.001 inch per 
foot, although such a one is an accurate 
screw. 


POWER TRANSMITTED TO POINT OF TOOL 


The amount of power which a lathe 
should be capable of transmitting to the 
point of the cutting tool, of course, va- 
ries with the work to be done. In heavy 
reduction lathes, such as are legitimately 
used in rough turning heavy forging, the 
power runs very high, particularly with 
the geared-head lathe, having elaborate 
geared feed. In the average cone-driven 
lathe in commercial work a 12-inch lathe 
will require about '% horsepower, an 
18-inch lathe 2 horsepower and a 24-inch 
lathe 5 to 7 horsepower. While there are 
no exact data as to how much of this 
power is wasted in bearings and gearing, 
in other words, what the efficiency of the 
lathe is, I should expect to find the loss 
from 3 to 5 per cent. 

As the most wear comes on the front 
bearing of the lathe spindle and on the 
lathe bed, these should have more care- 
ful attention than is sometimes the case. 
Where the bearings are made of suffi- 
cient size, which in my judgment is from 
's to '4 the diameter of the swing for 
the front bearing, and a suitable ma- 
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terial is used for both the spindle and the 
bearing, there will be very little trouble. 

While the most wear comes on the 
frent bearing and the lathe bed as before 
stated, the weak spot in the average lathe 
is in nearly every case the feed works 
rst and the stress of the carriage seccnd. 
This being the case, it seems very plain 
that the simpler and more substantial 
these parts can be built, the better will 
be the results, both in the work obtained 
from the lathe and the cost of main- 
tenance. 
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I have been studying lathe construction 
almost constantly for the last 45 years, 
keeping myself as well informed as pos- 
sible with regard to the lathes of all the 
different manufacturers of this country 
and the best made in Europe, and I find 
it is the universal practice among the 
best builders of lathes, both in this coun- 
try and abroad, to construct their lathes 
in such a manner that the least amount 
of power will be wasted in the driving of 
the lathe. In other words, most of the 
power transmitted to the lathe, by the belt 
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or motor, should be available for doing 
any work the lathe is called upon to per- 
form. 

It is a source of surprise to me to see 
how this point is overlooked by some of 
the lathe builders, who seem to consider 
that the larger the motor they can put on 
a lathe, the better it is. It seems to me to 
be going to an unwise extreme in us- 
ing an large motor, or a 
belt twice as wide as would be 
sary with lathe of simpler design and 
construction. 


excessively 
neces- 








Caster 


In making caster wheels, it is impera- 
tive that the drilling of the shaft hole 
in the wheel be done as rapidly as possi- 
ble. A special seven-spindle driller, re- 
cently designed for this purpose by the 
Hoefer Manufacturing Company, Free- 
port, Ill., has many interesting features. 

Fig. 1 shows the size of the caster 
wheel. Fig. 2 gives a general idea of the 
construction of the driller. The line 
drawings make the details clear. The 
lettering of. the same parts shown on 
different drawings is the same. Fig. 
the side elevation of the ma- 
chine from the operator’s position. At 
the ends of the bed A are two upright 
arms BB, which carry the stationary 
shaft C. This shaft C is the central axis 
about which the entire drum of seven 
spindles revolves; the shaft also carries 
the adjustable feeding cam K. The entire 
drive for all seven spindles is obtained 
through a large three-step cone D and 
back gearing. 

A stud on the large gear L extends 
through the bearing of the casing and 


3 is 








CASTER WHEEI1 
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engages a gear of the back-gear series. 
Into the gear L there mesh seven phos- 
phor-bronze gears, N 1, N 2, etc., one for 
each of the seven spindles, Fig. 4. These 
bronze gears have integral sleeves which 
set as bearings in the two halves of case 
M. In these sleeves are firmly fastened 
the driving keys for the spindles, which 
slide back and forth when feeding and 
returning. 

The spindles, Q 1, Q 2, etc., Fig. 5, are 
made of crucible steel and are accurately 
ground. <A threaded section on each 
spindle provides for different lengths of 
drills, thus making the spindle adjust- 
able; also, with the lock nut it acts as 
the thrust for the spindle drive. A steel 
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A machine that solved a 
drilling problem by jurnish- 
ing several times the num- 
ber oj pieces forming the 
capacity oj the machine it 
dis placed. Lhe methods oj 
handling the work are rathe) 


unusual. 




















sleeve with a collar fastened by a head- 
less setscrew is equipped with an ellip- 
tical bronze bearing and carries all the 
thrust of the feed. 


Driller 


The 
interesting. 
the arms 


feeding mechanism is especially 

Bronze rings are pivoted to 
R1, R2, etc., by means of 
cone point setscrews with lock nuts. The 
end of this feeding arm near the shaft 
has two half-elliptical lugs cast on each 
side, hook under a milled and 
turned ring that fastens to the plate S. 
This plate contains the seven bronze 
sleeve boxes for the spindles. This feed- 
ing arm has a long roller, which rides 
on cam K. To guide the feeding lever 
properly, the curved steel plates V 1, V 2, 
etc., are rigidly fastened to the case M. 
The requirements of the problem necessi- 
tate a feed varying from 1 to 2 inches. 
The cam K, Fig. 5, sliding on the shaft 
with the long roller follower, gives the 
most satisfactory results. This cam 
gives the drill a uniform feed, with a 
rapid return of such magnitude as to 


which 
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A SPECIAL SEVEN-SPINDLE CASTER-WHEEFI 
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Fic. 3. ELEVATION FROM OPERATIONS SIDE 
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Fic. 4. THE SPINDLE DRIVE 
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Fic. 5. THE FEEDING CAMS AND ARMS 











6. RECEIVING AND CUTTING ARARNGE- Fic. 7. 
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clear fully the caster wheel, as it is re- 
leased from the machine, and with a 
short, rapid advance until the drill point 
almost touches the new caster wheel to 
be drilled. 

In the stationary shaft, Fig. 3, there is 
milled a long, deep slot, in which the 
square rod K K is moved. To one end 
of this rod, the cam K is attached, while 
at the other is a knob, for making the 
cam adjustments. After the feeding cam 
K has been set, a handle setscrew clamps 
rod K K in position. 

The plate 7 carries al! the drill guide 
bushings and also has the circular plates 
W1, W2, etc., in which grooves are cut 
to conform to the diameter of the caster 
wheels. These grooves accurately center 
the caster wheels. Plate U carries the 
final clamping parts Y1, Y2, etc., of the 
jig attachment for the wheels. 

In Figs. 4, 5, 6 and 7, rods P1, P2, 
etc., connect the gear case M with the 
driving feed gear S through which the 
revolution of all the spindles around the 
central axis is accomplished, Ferris- 
wheel fashion. The four plates on the 
central axis are rigidly coupled together 
and rotate as a unit. 

Upon the speed of rotation of the en- 
tire drum of spindles around the central 
axis, and, of course, the length of feed, 
depends the feeding in thousandths of an 
inch per revolution of the drill. The 
limits of feeds are from 1 to 2 inches in 
order to keep the drills working near their 
maximum economical feed. The driller 
is equipped with a four-change geared 
feed. 

An excellent device is used for receiv- 
ing, centering, and automatically gripping 
the caster wheels. As the machine can 
drill from 20 to 30 a minute, or one in a 
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little over two seconds, the operator’s 
time is well taken up with just feeding 
the wheels into the machine. Hence, his 
motions have been simplified to putting 
the wheels into a spout. 

Figs. 6, 7 and 8 show these designs 
completely. Plates T and U carry the 
guide bushings for the drills. T also ca- 
ries a set of seven grooved plates a 1,a 2, 
etc., shown in section at a1, Fig. 8. Con- 
centric circular grooves in these plates 
just fit the various sizes of caster wheels. 
This makes the centering process exact 
after the wheels are located by the guides 
b 1, 62, etc. The guide slides i1 a groove 
in plate 7. The location is fixed by a cap 
screw. Of course, the single, fixed guide 
b1 alone would not answer, but with the 
adjustable guide C, the proper V- 
opening is secured for correctly cen- 
tering the wheels. This guide slides in 
the outer groove in plate T. 

The operation of putting a caster wheel 
into proper position will now be described. 
The spout d is rigidly fastened to the ma- 
chine, and the right-hand side of the 
spout, as the operator faces the machine, 
is adjustable for different widths of the 
wheels so that the wheels as they roll 
down the spout into the machine, will 
maintain their upright positions. The po- 
sitions of b6, c and d are correct for the 
entry of a caster wheel for spindle Q6 
to drill. As the wheel rolls into place, 
the two guides 66 and c properly center 
it. The entire drum of spindles continues 
its slow rotation of between three and 
four revolutions per minute. The swing- 
ing dog e6 is held in its present position 
by a spring not shown. 

As the drum continues to revolve, the 
dog e6 picks up c, still in its correct po- 
sition for the proper centering of the 
caster wheel, and carries c with it. 
The dog strikes against an adjustable 
setscrew on ¢c which provides for its 
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proper adjustment. The dog e6 carries 
the sliding guide c just long enough to al- 
low the clamping device to grip the wheel 
firmly. Then, as it continues on its revo- 
lution about the shaft C, the dog e6 
strikes the lever f, which can be set for 
any position, and the sliding guide c is 
released and drops back onto the adjust- 
able stop g. 

However, during the rising of c, no 
wheels can enter the machine, even 
though they be in the spout d, because 
a part of c is a shield that holds the 
wheel in check until a5 is in a 
position to receive it. Then the entire 
process is repeated. As the entire drum 
revolves with each disk filled, the cam 
K causes the spindles Q 1, etc., to feed 
and drill the wheels. 

The final automatic gripping mechan- 
ism is shown in Figs. 7 and 8, for which 
a separate lettering will be used. In Fig. 
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Fic. 8. How THE CASTER Is GRIPPED 











8, the shaft 7 6 has on its end a hardened 
and nurled steel plate k6, which holds 
the caster wheel firmly in place while the 
drilling is being done. On the opposite 
ends of j 6, Fig. 7, are two pins 
16m6 fastened in a disk. Pin 16 
is engaged by the spring steel arm A, 
which as the drum rotates causes the 
shaft 7 6to rotate. This rotation forces the 
shaft 76 forward over a cam fastened on 
the sleeve in which ; 6 rotates. 

This advancing motion is continued un- 
ti! the plate k6, is firmly against the caster 














Fic. 1. TestiInG TOUGHNESS OF ACTION BY TORSION 
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wheel, at which time the arm A is forced 
to ride over the pin 16. Any tendency of 
the caster wheel to turn thus tends only 
to tighten the grip on it. Now, as j/6 com- 
pletes its revolution around shaft C, it 
comes to the place where arm n engages 
pin m6, which automatically releases the 
cam. The caster wheel drops into the 
hopper and leaves the holder free to re- 
ceive a new wheel. 








Testing Automobile Axles 
and Cranks 


Two views in the testing room of the 
E-M-F Company show the machines and 
the methods used in testing axles and 
crank shafts. In Fig. 1 an axle is being 
twisted to show the toughness of the 
metal. 

In Fig. 2 a crank shaft has just been 
twisted off, the end being shown in the 
chuck at the right. Registering instru- 
ments show the amount of strain neces- 
sary to perform these operations, so that 
the strength of the material is known. 
As can be seen in the left, an alternat- 
ing motor is furnishing power for the 
machines through the Maximum silent 
chains running on the shrouded pulley 
with a comparatively short center dis- 
tance. 








It frequently happens that it is neces- 
sary to know the diameter and pitch of 
the thread in a nut or similar piece, and 
it is neither pleasant nor easy to measure 
this in the case of a small hole. Some 
tap makers cast an expanding metal into 
the hole and then unscrew it. By rein- 
forcing this with a small square piece of 
steel set in the hole before casting, this 
can be unscrewed without difficulty. A 
good expanding metal is bismuth 2 parts, 
lead 1 part and | part of tin. 





Fic. 2. Twistinc Orr A CRANK SHAF} 





108 


AMERICAN MACHINIST 





July 20, 1911 


Has “Scientitic Management” Sciencer 


Eight years ago, at the spring meet- 
ing of the American Society of Mechani- 
cal Engineers, Mr. Taylor presented a 
paper on “Shop Management,” the first 
words of which are: “The writer’s chief 
object in writing this paper is to ad- 
vocate the accurate study of ‘how long it 
takes to do work,’ or Scientific Time Study 
as the foundation of the best manage- 
ment.” In the course of years this defi- 
nite and modest claim has been expanded, 
until today Mr. Taylor and his associates 
have put themselves forward (or have al- 
lowed themselves to be acclaimed without 
protest) as the inventors or sponsors of 
a special system of industrial adminis- 
tration which they term “Scientific Man- 
agement,” thereby obviously implying 
that all other management is unscientific. 


WHAT Is A SCIENCE? 


A science is a perfectly definite thing. 
It consists of a long series of ascer- 
tained facts connected by tried theories 
that have stood the test of time and 
criticism. In an established science per- 
sonal authority goes for very little, but 
logical proof counts for a great deal. 
Whoever undertakes tu speak in the name 
of science must be prepared to prove his 
right to do so up to the hilt, however 
wide his experience or however great his 
reputation. In the present case the mat- 
ter is one of more than ordinary import- 
ance, since Mr. Taylor appears to claim 
that he and his associates are the spe- 
cial repositories of this science, which 
cannot be successfully applied without 
their assistance. 

This claim is such a remarkable and 
unusual one on the part of any body of 
men claiming to be exponents of techni- 
cal progress, that we must first of all 
make sure that it has been clearly and 
unmistakably made. That it has been 
made the following extracts will show: 

In paragraph 296 of “Shop Manage- 
ment”——“The first step after deciding on 
the type of organization should be the se- 
lection of a competent man to take charge 
of the introduction of the new system, 
and the manager should think himself 
fortunate if he can get such a man at 
almost any price.” 

In the Art of Cutting Metals, page 26, 


we read: 


“In fact, the correct use of slide rules in- 

! ! bstitution of our whole task 
tem of management for the old-stvle man 

g f described in our paper on ‘Shop 
Mana ent.’ Thi involves such radical, 
| almost SA such revolutionary 

n the mental attitude and habits 

| the workman and the management, 

d langer from strikes is so great and 
the nee for failure ire so many that 
rganization should only nnder- 

taken der the direct control (not advice. but 
CONTROL) men who have had years of 
x} nee and training in introducing this 


By A. Hamilton Church* 








A study of “The Prin- 
ciples of Sctentific Man- 
agement” leading to this 
conclusion: ‘‘ After care- 
fully dissecting Mr. Tay- 
lor’s writings, one ts forced 
to the inevitable conclusion 
that the term ‘Scientific 
Management’ has nothing 


tangible behind it, apart 
jrom certain very useful 


which Mr. 
great ser- 
to general 


mechanisms 
Taylor has done 
vice in bringing 
notice.” 
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(Note that the word CONTROL is 
placed in capital letters by Mr. Taylor 
himself. ) 

In Mr. Taylor’s latest publication, “The 
Principles of Scientific Management,” he 
Says, on page 132. 

“It is not enough that 
been a manager in an establishment which is 
The man who 


a man should have 
run under the new principles. 
undertakes to direct the steps to be taken in 
changing from the old to the new (particular- 
ly in any establishment doing elaborate work) 


must have had personal experience in over 
coming the special difficulties which are al- 
ways met with, and which are peculiar to 


this period of transition.” 
And just above, on the same page, he 


says: 


“Inesmuch as the writer has personally 
retiree from the business of introducing this 
system of management (that is from all work 


done in return for any money compensation) 
he does not hesitate again to emphasize the 
fact that those companies are indeed fortunate 
who can secure the services of experts who 
have had the necessary practical experience 
in introducing scientific management.” 


Naturally, the present writer would be 
the last to argue against the advantages 
of employing experts when projects of re- 
organization are on hand. The position 
and the value of the expert in such cases 
is well understood. It arises from the 
fact that to introduce changes in ar or- 
ganization demands somewhat different 
qualifications from those which make a 
successful manager, and further that 
changing an organization is such a deli- 
cate and intricate job that few executives 
have the time to devote themselves to 
what is naturally very absorbing work. It 
is also perfectly true that every reorgan- 
ization presents a crop of special difficul- 
ties—difficulties which the expert with his 
special point of view and experience in 


just such matters can overcome much 
more efficiently than men whose regular 
business is routine management. 


THE DEMAND FOR CONTROL 


But Mr. Taylor cbviously means more 
than this. He demands, in fact, what 
very few experts would demand, namely; 
not advice but CONTROL, and he de- 
mands this on account of the great dan- 
gers otherwise attending the introduction 
of “Scientific Management” into a plant. 
If he means anything at all it is that the 
principles of scientific management are 
so obscure and their practical application 
so difficult that an experienced and com- 
petent expert is unable to assimilate and 
apply them without years of experience 
and training in introducing that particular 
system. 

From what does this obscurity and this 
difficulty arise? Is there really some- 
thing so obscure in the ordinary elements 
of industry, in questions of pay, of giving 
instructions, of handling stores, of getting 
work up to and past the tool point, that 
after eight years of discussion about 
them, they still remain surrounded by a 
haze of obscurity through which only 
very competent and specially trained pi- 
lots can guide us? Or does the obscurity 
lie in the demonstration of what scientific 
management really is. Does the difficulty 
arise from conflicting claims and a gen- 
eral vagueness about what the principles 
are? Few men can be found to agree as 
to what scientific management really con- 
sists in. Some will regard it as time 
study, some as functional management, 
some as a particular method of “incen- 
tive” by extra pay and some will say that 
it is not any separate one of these things, 
but merely means a collection of the best 
methods and practice of the last two de- 
cades. 

To clear the matter up we must ob- 
viously “appeal to Cesar.” We must ob- 
tain a decision from headquarters,—a 
definition that will set the matter at rest 
once for all. The means we select for 
doing so will naturally be a reference to 
Mr. Taylor’s publications on the subject. 

The sources from which we obtain a 
knowledge of scientific management are 
three, namely: “Shop Management,” 
1903; the introduction to the “Art of Cut- 
ting Metals,” 1906; and “Principles of 
Scientific Management,” 1911. If on ex- 
amining and comparing these authorita- 
tive statements we find, consistently, a 
definite and clear insistence on some cen- 
tral principle, the claim that scientific 
management is “one, whole, and indivisi- 
ble” may be admitted, but if we find on 
the other hand that the stress and em- 
phasis is constantly being shifted from 
one feature to another, then that claim 
will not be established. 
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DEFINITIONS OF SCIENTIFIC MANAGEMENT 
FROM Mr. TAYLOR’sS WRITINGS 


The first paragraph (of the index) to 
“Shop Management” has already been 
quoted. It states specifically that the ob- 
ject of the paper is to advocate scientific 
time study as the foundation of the best 
management. (Here scientific manage- 
ment appears to be identified with time 
study.) 

Paragraphs 92-94 declare that all ordi- 
nary systems of management (“includ- 
ing the Towne-Halsey system, the best of 
this class”) are based on “ignorance and 
deceit.” And the statement is made that 
by accurate time study “surprisingly 
larger results can be obtained under any 
scheme of management from day work 
up.” (The italics are mine.) 

In paragraph 135, “the writer most sin- 
cerely trusts that his leading object in 
writing this paper will not be overlooked 
and that SCIENTIFIC TIME STUDY will 
receive the attention it merits. (Capitals 
are Mr. Taylor’s own.) 

Up to this point we have a consistent 
idea, namely, the reduction of all opera- 
tions to their elements and the time study 
of these elements by means of a_ stop 
watch. This idea is a very old one. It 
was well known to the early manufactur- 
ers in their researches into the proper 
“subdivision of labor.” The use of the 
stop watch was described by Babbage in 
his book on “Economy of Manufactures,” 
issued in several editions from 1832 to 
1846. This does not, however, detract in 
the least from Mr. Taylor’s rediscovery of 
the idea, nor from the credit due to him 
for his persistent advocacy of such an 
important instrument of industrial analy- 
sis. In itself it does not constitute a 
science. It is merely a very useful method 
for studying a limited class of facts It is 
not management of any kind whatever. 

Paragraph 21, however, asserts—and 
the whole paragraph is set in capital let- 
ters by Mr. Taylor, to mark its import- 
ance: 

WITH 

AND 


MAINLY 
WAGES 


PAPER IS WRITTEN 
ADVOCATING HIGH 
FOUNDATION OF THE 


“THIS 
THE OBJECT OF 


LOW LABOR COST AS THE 

REST MANAGEMENT, OF POINTING OUT THE 
GENERAL PRINCIPLES WHICH RENDER IT POS- 
SIBLE TO MAINTAIN THESE CONDITIONS EVEN 


UNDER THE MOST TRYING CIRCUMSTANCES AND 
OF INDICATING THE STEPS WHICH THE WRITER 
FROM 


MAN 


rHINKS SHOULD BE TAKEN IN CHANGING 
A POOR SYSTEM TO THE BETTER TYPE OF 


AGEMENT.’ 


. 


In this paragraph a new “chief object” 
of the paper is declared, and a new ele- 
ment as the “foundation of the best man- 
agement” is put forward. It hardly need 
be pointed out that time study has no 
necessary relation to high wages and low 
labor cost, and that one is a practical in- 
strument and the other a theoretical aim 
of management. 

With paragraph 148 we enter a new 
phase of the subject. In this it is de- 


clared that management is an art, with 
four principles: 


(1) A large daily task. 
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(2) Standard conditions and appliances. 
(3) High pay for success. (4) Loss in 
case of failure. A subsidiary principle 
for future use is added, namely: That 
the task should be so fixed that only a 
first-class man can do it. Principle (1), 
however, appears to be superseded later 
(in paragraph 191) where the superior 
advantages of SHORT tasks is demon- 
strated. The main purpose of the paper 
appears to be modified once more, and 
these principles take equal rank with time 
study as the foundation of management. 
Time study is in fact relegated to a some- 
what subordinate place among 14 or 15 
changes necessary to realize the art of 
management. 

In paragraph 232 another principle 
makes its appearance. It is declared 
that “a great part of the art of manage- 
ment lies in subdividing duties, and this 
is to be accomplished by ABANDONING 
THE MILITARY TYPE OF ORGANIZA- 
TION and introducing two broad and 
sweeping changes into the art of man- 
agement.” (Capitals are Mr. Taylor’s 
own.) These changes are in the direction 
of what is known as functional foreman- 
ship. 


THE PLANNING DEPARTMENT Is 
MANAGEMENT 


This idea is given definite shape in 
peragraph 257 on which the somewhat 
startling statement is made that 


“The 
should he 


works) 
manager, 
the plan- 


(indeed the whole 
managed, not by the 
foreman, but by 


The daily routine . 


shop 


superintendent, or 
ning department. es 4 
shonld be so that in 
at least the works would run smoothly 


carried on 
theory 
even if the manager, superintendent and their 
assistants outside the planning room were all 


to be away for a month at a time.” 


If there is any meaning in this state- 
ment at all, it certainly seems to infer 
that the planning department is not only 
the central feature of the art or science 
of management, but that it IS manage- 
ment in itself. This is a pretty large or- 
der and we io have gone a long 
way away from the original statements, 

(1) That time study is the foundation 
of management; 

(2) That high wages and 
costs are the foundation of management; 

(3) That large tasks, standard condi- 
tions and high pay are the fundamental 
principles of management, and have come 
down to the proposition, virtually, that 

(4) The planning department IS man- 
agement. 

Space does not permit of dealing with 
the 17 elements of the planning depart- 
ment enumerated under the letters A to 
C in paragraph 258. But we may note 
that H is “The mnemonic symbol system :” 
K is “Maintenance of system and plant 
and use of the tickler” (!!); Lis a “works 
postal system” and O is a“‘mutual accident 
insurance association.” These are grave- 
lv declared to be among the “leading 
functions” of the planning department. 


seem, 


low labor 
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This is a very surprising result: The 
planning department, held up as a crea- 
tion so powerful and intelligent that it 
can run the plant without the assistance 
of the manager or superintendent, turns 
out to be merely a new group name for a 
number of administrative activities, some 
of which, as, for example, G the pay de- 
partment, are as old as the relations of 
employer and employee. 

Either Mr. Taylor has here failed, and 
very badly failed, to make himself clear, 
or this is a case of inability to distinguish 
between broad principles and mere prac- 
tical devices. Functions H, K, L and O 
may be excellent things but that they are 
worthy of being ranked as fundamentals 
of management is more than doubtful. 
Their use is certainly not logically de- 
rived from the principles already laid 
dewn. 

In paragraph 288 yet another principle 
makes its appearance. This is the “ex- 
ception principle’ which declares that 
each executive officer should deal with 
masses of reports and papers in a routine 
way, but have his attention called by an 
assistant only to those points which form 
exceptions to the past averages or stand- 
ards. This is an excellent idea and is 
very frequently adopted, and it closes, as 
far as I have been able to discern, the 
series of principles selected for adoption 
in “Shop Management.” 

The introduction to the “Art of Cutting 
Metals” need not detain us. It contains 
little on the subject of management be- 
yond the paragraph already quoted. We 
will, therefore, turn to Mr. Taylor’s latest 
book, “The Principles of Scientific Man- 
agement,” published this year, and con- 
trast its contents with those extracts from 
“Shop Management” given above. 

Before doing so, however, let us 
deavor to understand what the object of 
the paper on “Shop Management” really 
was. Although it began by declaring (1) 
that time study was the all-important 
thing in management and then went on to 
declare (2) that high wages and low la- 
bor cost was the leading feature, (3) that 
the art of management really consisted of 
four principles, (4) that the proper type 
of management was that known as 
functional, a specific instance being given 
of a planning department with 17 subdi- 
visions—the chief idea which Mr. Taylor 
appears to have in mind was a develop- 
vent of the old principle of the “subdi- 
Had he made this the 
central feature of his paper and devel- 
oped this idea by itself without tacking on 
to 1f SO many subsidiary and insignificant 
details, su much cut-and-dried system, he 
would have performed a far greater serv- 
ice. But Mr. Taylor was not content to 
develop principles, he insisted on partic- 
ular detailed arrangements, and the whole 
attitude of himself and his friends has 
been to cry “hands off” to any modifica- 
tion of these details, as if they were ab- 
solute and logical developments of some 


en- 


vision of labor.” 
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well defined principle. That they are not 
is sufficiently obvious from what has al- 
ready been presented above. That a com- 
prehensive generalization is possible that 
shall include both time study and func- 
tional foremanship, and form a real 
working principle independent of arbitrary 
details is, I believe, not unlikely, but Mr. 
Taylor has nowhere given us such a 
broad and general statement, in the 464 
paragraphs of “Shop Management.” 


THE PHILOSOPHY OF SCIENTIFIC MANAGE- 
MENT AS SET FORTH IN Mr. 
TAYLOR’s LATEST WRITINGS 


Between the appearance of “Shop 
Management” and the publication of the 
“Principles of Scientific Management” 
neary eight years have elapsed—the lat- 
ter may, therefore, be regarded as the 
matured presentation of Mr. Taylor’s 
science. 

The first chapter entitled “‘Fundament- 
als of Scientific Management,” is mainly 
a dissertation on “soldiering.”” We are 
told, however (page 28), that the many 
papers written hitherto on scientific man- 
agement have mistaken the mechanism 
for the essence, and a warning is given 
that scientific management consists of “a 
certain philosophy which can be applied 
in many ways; and a description of what 
any one man or men may believe to be 
the best mechanism for applying these 
general principles should in no way be 
confused with the principles themselves.” 

This seems hard on those of Mr. Tay- 
lor’s assistants who after years of asso- 
ciation with him have written tooks and 
papers on the “system” without, it would 
appear, being aware of the important 
philosophy that lies behind it. It is cer- 
tainly discouraging for the rest of us 
that have not had this advantage of as- 
sociation, because it would seem to in- 
dicate that it is more than ordinarily elu- 
sive and mysterious. The only thing ap- 
proaching the nature of a fundamental in 
this chapter is that, 
the 
each 


mechanic arts 
each act of 


of the 
which underlies 
workman is so great and amounts to so much 
that the workman who is best suited to 
actually doing the work is incapable of fully 
the without the guid- 
of those who are working with 
either through lack of edu- 
insufficient 


“In almost all 


science 


understanding science 
ance and help 
him or over 
through 


him, 


cation mental capa- 


city.” 

As a deduction from this, he declares 
that “to work according to scientific laws 
ets . almost every act of the men 
should be preceded by one or more pre- 
paratory acts of the management which 
enable him to do his work better and 
quicker than he otherwise would.” Also 
that intimate, personal coédpera- 
tion between the management or the men 
is of the essence of modern scientific or 
task management.” 

Chapter II, however, does throw more 
definite light upon what scientific man- 
agement is claimed to be. It contrasts the 


“close, 
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older plan of management—which Mr. 
Taylor calls the “initiative and incentive” 
plan (meaning that special incentives, 
piecework, premium, etc. are offered by 
the management to secure the workmen’s 
interest and initiative )—-with the new plan. 
The latter is declared to be a system by 
which, 

“The management assumes the burden of 
gathering all the traditional knowledge which 
in the past has been possessed by the work- 
man, and then of classifying, tabulating and 
reducing this knowledge to rules, laws and 
formulas.” 

in addition four “new and heavy bur- 
dens” are taken on by the management: 


AN ANALYSIS OF THE CLAIMS 


1. “They develop a science for each 
element of a man’s work which replaces 
the old rule of thumb method.”’. What 
this high sounding claim means is not at 
all obvious. You cannot develop a science 
out of a single fact, and to say so is a 
misuse of words. Probably what Mr. 
Taylor means is ihat they develop what 
they believe to be the best practical 
method of performing each element of a 
man’s work, basing this belief on the 
Gata as to performance they have already 
acquired by time study. That is a very 
different thing—a very human and falli- 
ble thing, extremely liable to errors of 
judgment, and not possessing any of the 
certainty and infallibility of “‘science” at 
all. 

2. They scientifically select and then 
train, teach cand develop the workman, 
whereas in the past he chose his own 
work and trained himself as best he 
could. This also is a very wide claim, 
unless we read into it limitations which 
Mr. Taylor has nowhere indicated. What 
is the meaning of the workman choosing 
his own work? Does it mean his trade, 
or the particular job? If the former, I 
think few workmen will change their 
trades at the bidding of any “scientific” 
manager. If the latter, then I do not know 
of any shop in which the workmen 
scramble for the jobs, or are able to pick 
and choose what they will or will not do. 
What Mr. Taylor really means—judging 
from his practice—is that each workman 
is made to do the job in a particular way, 
namely, that indicated by an official in 
the planning department. I have not been 
able to discover that this philanthropic- 
looking phrase means anything more than 
this. 

3. They heartily codperate with the 
men so as to insure all of the work being 
done in accordance with the principles of 
the science which has been developed. 
Here we have not philanthropy but ideal- 
ism. The securing of “hearty codpera- 
tion” is an excellent idea—if it can be 
secured. But can it be secured by any 
system? Does Mr. Taylor claim that he 
can raise the average of human nature, 
tecause if so, and the claim be justified, 
many more urgent problems than shop 
management will have been solved. But 
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if “hearty codperation” is a necessary 
and inherent ingredient of this method, 
then practical men will do well to handle 
it with gloves. The millenium and a num- 
ber of other things can be realized if 
hearty coéperation between man and man 
becomes the order of the day. This is 
another vague. and rhetorical claim, the 
true meaning of which will be found in 
the eight separate “bosses” whose be- 
hests the man has to follow—and heart- 
ily co6perate with. 

4. There is an almost equal division of 
the work and the responsibility between 
the management and the workmen. The 
management take over all work for which 
they are better fitted, while in the past 
all of the work and the greater part of 
the responsibility were thrown upon the 
men. Exactly how this fourth duty dif- 
fers from the preceding duties is not at 
first reading very obvious. By the time 
that the workman has had a science de- 
veloped for each element of his work, has 
been scientifically selected, trained, taught 
and developed and then heartily codper- 
ated with into the bargain, there does not 
seem much more to be done for him by 
the management. Mr. Taylor seems to 
have perceived this dimly, as he says that 
this fourth duty requires further expla- 
nation. His explanation is that the de- 
velopment of a “science” requires nu- 
merous records and “a room in which to 
keep the books and a desk for the planner 
to work at.” So that this fourth “new 
and heavy burden” means mainly an or- 
der system to transmit the “science” to 
the workman. 

Finally Mr. Taylor sums up his four 
duties by remarking: “Jt is this combina- 
tion of the initiative of the workman, 
coupled with the new types of work done 
by the management that makes scientific 
management so much more efficient than 
the old pian.” It will be seen that this 
is yet another and totally different defi- 
nition of scientific management from any 
before. It certainly makes us rub our 
eyes with wonder. Having gathered in 
all the workman’s traditionary knowledge, 
and indexed, tabulated and cross refer- 
enced it, so that as stated on page 58, 
“the records containing the data used un- 
der scientific management in an ordinary 
machine shop fill thousands of pages,” 
having put the workman in such a po- 
sition that his own personal knowledge is 
of not the slightest value beside that of 
the infallible mechanism, the planning de- 
partment, having provided him with eight 
bosses (including a disciplinarian) to in- 
sure that he does not exercise his per- 
sonal judgment in the slightest degree— 
Mr. Taylor calmly talks about scientific 
management “consisting in a combination 
of the initiative of the workmen with new 
types of work done by the management.” 

No sooner, however, have we become 
familiar with this definition than we are 
confronted two pages fusther on, by an 
entirely new view of the matter. “Per- 
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haps,” says Mr. Taylor, “the most promi- 
nent single elemenz in modern scientific 
management is the task idea.” On ex- 
amination, the task idea appears to be an 
old familiar friend, namely, payment by 
the piece (not necessarily piecework or 
premium as ordinarily used) with the 
proviso that, 


“These tasks are carefully planned ..... 
that in no case is the workman called upon 
to work at a pace which would be injurious 
to his health. The task is always so regu- 
lated that the man who is well suited to his 
job will thrive while working at this rate 
during a long term of years and grow hap- 
pier and more prosperous instead of being 
overworked.” 

And before we have had time to re- 
cover our judgment after the exhibition 
of this beautiful picture of the happy 
workingman—who is to receive after all 
an “incentive” of 30 to 100 per cent. ex- 
tra wages if he comes up to expectations, 
Mr. Taylor presents us with yet another 
definition of scientific management. 
“Scientific Management,” he says, “con- 
sists very largely in preparing for and 
carrying out these tasks.” It might almost 
be said that, apart from the philanthropic 
motive, which is commendable, but not 
easy to realize, this is exactly what 
every advanced type of management con- 
sists in very largely also. 

On pages 98-99 we have a definite 
statement of how scientific management 
was applied to a machine shop “in 
better physical condition than the aver- 
age machine shop in this country.” The 
demonstration of the superiority of the 
new system was made on one machine 
“by means of four elaborate slide rules 
‘ . . also tools of the proper shape 
properly dressed, treated and ground,” 
with the result that the gain in time 
ranged from 2'% te 9 times the original 
speed of operation. Here scientific man- 
agement appears to imply simply an ac- 
curate knowledge of the “art of cutting 
metals.” 


A CONFUSING SITUATION 


It is hardly too much to claim that all 
this is a little confusing. I have no wish 
to offer merely carping and destructive 
criticism, but probably few people will be 
found to assert that this is a clear, or- 
derly and systematic development of 
“principles.” Beginning with the essen- 
tially simple though very valuable idea of 
“time study” the claims of “scientific 
management” have been extended until 
they include practically every organic 
element of the mechanism of advanced 
management. Now this would be under- 
standable if it could be demonstrated that 
these organic elements were threaded to- 
gether on some exceedingly improved 
plan. But nowhere in Mr. Taylor’s own 


writings do we obtain a definite idea of 
what this special plan is which differenti- 
ates his particular method of manage- 
ment from ordinary advanced methods 
to such an extent as to make it positively 
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dangerous to introduce into any plant 
without the CONTROL of a specially 
trained man. 

To substantiate such a claim much 
more than mere rhetoric about “develop- 
ing a science” or “hearty codéperation 
with the men” is necessary. Neither of 
these is either a principle or a method. 
They are simply a statement of two ob- 
vious and desirable aims, common in 
greater or less degree to every advanced 
management. To have high and desir- 
able aims is good, but it is not a science 
of management in any sense  what- 
ever. 

Some people may be inclined to think 
that this is not fair criticism—that I am 
selecting portions of Mr. Taylor’s demon- 
strations and leaving out the explanatory 
and significant parts. To show that this 
is not so I will quote in full the matured 
and deliberate summing up presented 
near the end of his latest bock. This will 
show that after having presented at va- 
rious times, (1) time study; (2) high 
wages and low labor cost; (3) the four 
principles (large daily task, standard con- 
ditions, high pay for success, loss for 
non-success, and very difficult tasks) (4) 
functional management; (5) the planning 
department; (6) the four burdens; (7) 
the combination of men’s initiative with 
new types of management work; and (8) 
the task idea, . . having presented 
these elements at various times, each in 
its turn as the most prominent and es- 
sential feature of his system, Mr. Taylor, 
on page 128, tells us that scientific man- 
agement is NOT mechanism. he says: 

“Precisely the same mechanism which will 
produce the finest results when made to 
serve the underlying principles of scientific 
management will lead to failure and disaster 
if accompanied BY THE WKONG SPIRIT in those 
who are using it. Hundreds of people have 
already mistaken the mechanism of this sys- 
tem for its spirit.” 

The quotation may be interrupted here 
to remark that scientific management 
here appears in an entirely new light, 
as a spirit. What does this exactly mean? 
We have been told of the necessity for a 
spirit of hearty codperation, and by im- 
plication, of the desirability of cultivating 
the scientific spirit of inquiry, but by no 
ordinary use of words can a spirit—that 
is, an attitude of mind—be called a sys- 
tem of management. The cultivation of 
a particular spirit is the affair of moral 
and mental science, not a matter of prac- 
tical management, except in the vaguest 
theoretical sense. This statement, how- 
ever, does throw some light upon the ne- 
cessity “not for advice but CONTROL” 
on the part of those introducing the sys- 
tem. Because it shows that, after all, 
scientific management is exactly like 
every other kind of management, namely: 
the outward expression of the peculiar 
and personal temperament—in other 
words, the spirit—of the manager. 
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TWELVE “MECHANISMS” OF SCIENTIFIC 
MANAGEMENT 


Returning to our quotation, we find 12 
elements of the “mechanism” of scientific 
management listed as follows: 

(1) Time study, with the implements 
and methods for properly making it. 

(2) Functional or divided foremanship, 
and its superiority to the old fashioned 
single foreman. 

(3) The standardization of all tools 
and implements used in the trades, and 
also of the acts or movements for each 
class of work. 

(4) The desirability of a planning 
room or department. 

(5) The “exception principle” in man- 
agement. 

(6) The use of slide rules and similar 
time-saving implements. 

(7) Instruction cards for the workman. 

(8) The task idea, accompanied by a 
large bonus for the successful perform- 
ance of the task. 

(9) The differential rate. 

(10) Mnemonic systems for classifying 
manufactured products as well as imple- 
ments used in manufacturing. 

(11) A routing system. 

(12) Modern cost system, etc. 

“These, Mr. Taylor, 
merely elements or details of the mechanism 


however,” adds “are 
Scientific management in its 


philosophy, 


of management, 


essence consists of a certain 


which results, as before stated, in a combina 
tion of the four great underlying principles 
of management.” 

Even then, after this warning as to the 
essential importance of the “certain phil- 
osophy,” Mr. Tayior does not enlarge at 
any great length on what this philosophy 
is. Instead, he presents us with a mere 
footnote of four lines, stating what the 
four underlying principles of scientific 
management are, viz: (1) The develop- 
ment of a true science. (2) The scien- 
tific selection of the workman. (3) His 
scientific education and development. (4) 
Intimate friendly coéperation between the 
management and the men. 

Apart from the fact that these four 
underlying principles are nearly identical 
with the “new and heavy burdens” re- 
ferred to in Chapter II, we are not much 
assisted in running down and identifying 
that very elusive “spirit” of scientific 
management by this footnote. Certainly 
the first principle that “scientific man- 
agement is tke evelopment of a true 
science” does not throw much light on the 
subject. To say that the first underlying 
principle of a science is the development 
of that science seems to mean nothing. 
It is like saying that the first principle of 
the science of chemistry is to develop the 
science of chemistry. If we were en- 
gaged on a quest to discover what the 
science of chemistry really was, we 
should hardly be satisfied with a “prin- 
ciple” of that kind. It reminds one of 
the individual who asked for bread and 
was given a stone. 
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Finally on page 139, Mr. Taylor makes 
an altogether new definition of scientific 


management. He says: 
“It will doubtless be claimed that in all 
that has been said no new fact has been 


brought to light that was not known to some- 
Very likely this is true. 
does not necessarily 


one in the 
Scientific management 
involve any great invention, nor the discovery 


past. 


of new and startling facts It does, how- 
ever, involve a certain combination of ele- 
ments which have not existed in the past, 
namely, old knowledge so collected, analyzed, 
grouped and classified into laws and rules 
that it constitutes a science, accompanied by 


a complete change in the mental attitude of 
the working men as well as those on the side 
management toward each other, and 
their respective duties and 
Also new division of the duties be 
two and intimate friendly 
cobjperation to an extent that 


philosophy of the old 


of the 
toward responsi 
bilities. 
tween the sides 
is impossible 


under the manage- 


ment And even all of this in many cases 
could not exist without the help of mech 
anisms which have been gradually developed. 

“It is no single element, but rather this 
whole combination, that constitutes ‘Scientific 


may be summarized as: 
thumb; harmony, 
individualism ; 


which 
rule of 


Management’ 
“Science, not 


not discord; codperation, not 


maximum output in place of restricted out- 
put; the development of each man to his 
greatest efliciency and prosperity.” 

A GRAVE PROTEST 


It is in no flippant mood, but in grave 
protest at this sort of thing being pre- 
sented to practical men as a business so- 
lution of an every-day problem, that I 
would point out the vague and rhetorical 
character of these claims, which remind 
one of nothing so much as the writings of 
the “benevolent socialist” school of Rob- 
ert Owen, and the “mechanical project- 
ors” of the last century. What Mr. Tay- 
lor describes here, is neither a science 
nor an art, but simply a set of ethical 
propositions and moral aspirations. Hav- 
ing disclaimed the “mechanism” of time 
study, “functional foremanship,” etc., as 
NOT constituting in themselves scientific 
management he leaves us no wiser than 
before about what are the steps that 
should be taken to bring about “changes” 
in the mental attitude of both sides, and 
to secure that “intimate friendly cooper- 
ation” which is to produce “harmony not 
discord” and “codperation, not individual- 

AN INEVITABLE CONCLUSION 
After carefully dissecting Mr. Tavlor’s 
forced to the inevitable 


writings, one is 

conclusion that the term “scientific man- 
gement”’ has nothing tangible behind it 
apart from certain very useful mechan 
isms which Mr. Tavlor has done great 


vice in bringing to general notice. He 


has failed to show the path to the very 


desirable moral aspirations that he voices 
so eloquently, because he, like the rest of 
us, has no golden key to change human 


or to bring about an industrial mil- 


idmits on the one hand that 


there is little that is new in the practical 
elements of his system, and his claim for 
1 new combination involves new and in- 
tangib lemer which not only have 
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never existed in the past, as he admits, 
but are of such a nature that only the 
most concise and definite evidence will 
make us admit their existence in the 
present. It will take more than a simple 
claim, even on the part of so eminent a 
man as Mr. Taylor, to convince the rest 
of us that, in this imperfect world, he can 
banish discord, and substitute codpera- 
tion for individualism, except in the very 
limited sense that any well managed sys- 
tem of payment by results covers the 
same ground. 

Even if we were inclined to admit this, 
Mr. Taylor has wholly failed to give us a 
glimmering of how it is to be done. He 
has specifically warned us against ima- 
gining that practical methods—that is, 
mechanism—will lead to anything but 
“failure and disaster” unless fructified by 
his “underlying philosophy” and when we 
come to examine that philosophy, in the 
very few phrases he devotes to it, we find 
nothing more definite than vague allu- 
sions to “changes in the mental attitude,” 
and “intimate friendly codperation.” 
Neither of these is a means, they are only 
ends to be attained. 

If a public man must be judged by his 
writings, then there is some justification 
for the assertion that Mr. Taylor has 
failed to make out his case for the pos- 
session of any specific method of man- 
agement that really stands out so clear 
and distinct from all other advanced 
modern methods, as to warrant the dis- 
tinctive title of “scientific management.” 
Nor, except in the sense that he person- 
ally is a gifted man, with a natural talent 
for administration, is it at all clear what 
feature of his system it is that demands 
“not advice, but CONTROL.” Indeed 
such a claim seems to imply that “‘scien- 
tific management” as expounded by Mr. 
Taylor, like every cther kind is simply a 
projection of the personal temperament 
and ideas of the manager. If it were 
really a science it would not need to be 
“personally conducted” in quite such an 
imperious and arbitrary manner; its facts, 
laws, and principles could be grasped by 
any technically educated and qualified 
man. 

No one will wish to deny that modern 
advanced management owes a great debt 
to Mr. Taylor. He fought a hard 
fight through many years in improving 
methods and in contributing to the per- 
fection of “mechanisms.” Thus for ex- 
ample his “time study,” his “functional 
management” and his “differential rate” 
are three wholly separate and independ- 
ent conbributions of value that he has 
made to our store of useful “mechan- 
isms.” But in regard to this claim for 
the development of a “science” or a 
philosophy of management, it is hard to 
avoid the conclusion either that Mr. Tay- 
to ex- 


has 


lor is struggling unsuccessfully 
plain himself, or that he has mistaken a 
Statement of aspirations for a statement 
of how to realize those aspirations. 
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Manganese Steel for Ma- 
chinery Parts 
By C. A. TUPPER 


One of the notable tendencies in 
modern metallurgy, as applied to the 
manufacture of machinery, is the in- 
creasing use of manganese steel, which, 
from being numbered among the disap- 
pointments of a decade since, has gradu- 
ally come to be adopted for a great va- 
riety of purposes formerly unthought of. 

Among the more important of the 
earlier applications have been those in 
connection with rock and ore crushing 
plants, where manganese steel forms the 
lining and concaves of gyratory crushers, 
from the small sizes taking ore that will 
pass a 4-inch ring to the monsters that 
now crush a 42-inch block. Other types 
of machines for crushing work in va- 
rious industries, as well as stationary 
and revolving screens, spouts, elevator 
buckets, etc., are similarly provided with 
parts or linings of this material. 

Taking, at random, a number of other 
uses for widely different purposes, one 
finds that for the hardened centers of 
special track work, manganese steel has 
been for some years past extensively 
used and advertised; that the sheaves 
and blocks employed for logging pur- 
poses and other heavy work are faced 
with it; that it forms the lips and teeth 
of modern steam shovels and dredges 
and the chain links and buckets of trench 
excavators. Not many years ago it was 
stated in an address before the American 
Society of Mechanical Engineers that 
“the most important single use for man- 
ganese steel is for the pins which hold 
the buckets of elevator dredges; here 
abrasion is chiefly to be resisted.” How 
far this condition has been altered, as a 
result of recent experience, may be seen 
from the above references. 

These, however, merely illustrate tend- 
encies that are becoming universal in the 
manufacture of machinery of the types 
designed for exceptionally heavy duty, 
where a hard steel is required that will 
resist surface wear. 

If such wear is accompanied by an 
impact or blow, manganese steel is not 
so well adapted to the service, being too 
brittle; but, by the addition of some spe- 
cial alloy, such as vanadium, and cor- 
responding modification of the mangan- 
ese and carbon contents, so as to give 
greater toughness, its uses in this direc- 
tion are also being extended. The ma- 
terial is one well worth the attention that 
has recently been given it and will repay 
further experimenting on the part of ma- 
chinery builders having the problem of 
wear to solve. It should, of course, be 
remembered in this connection that, un- 
der ordinary conditions, manganese-steel 
forgings or castings cannot readily be 
machined and grinding is necessary for 
most purposes, 
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Would Calling for Wire by 


Decimal Size Be Practicable? 
By W. OSBORNE 


At various times some of the readers of 
the AMERICAN MACHINIST have advanced 
the idea that it would be a good thing to 
discard all of the wire and sheet gages 
that go by numbers and use instead the 
micrometer. When I am reading such 
an article the reasoning seems to be so 
sound that I can see our gages going 
into the scrap pile after being pounded 
into such a shape that they cannot be 
used by someone who is still in dark- 
ness. I can see this, you understand, in 
my mind’s eye, when I am sitting before 
the fire with my feet up on a chair, 
after having had a good supper, and 
when the room is filled with the spirit of 
common sense that comes from reading. 

It is well not to be rash. Early the 
next morning, the office shows me a let- 
ter that asks us to explain more definitely 


what we mean by asking for No. 8 
“English” gage wire. The gages are 
brought forth. One of them is marked 


“American or B. & S. Wire Gage.” The 
other is marked “English Wire Gage.” 
They are not private property, but be- 
long to the company. We had ordered 
by the English gage because one of the 
slots in it came nearest to being the size 
of the wire than any of those which 
were in the American gage. The letter 
of the wire company stated that it did not 
have any knowledge of an English gage 
by that name but that the English gen- 
erally used the Birmingham or Stubbs 
gage, or the Imperial wire gage. 

One of the men had a private wire 
gage. It was marked “Stubbs Wire 
Gage,” and it seemed to check up close- 
fy with our English gage. Hence, we 
concluded that it was safe to 
“Stubbs” too. After some delay we got 
wire that did not exactly fit any gage on 
the premises but which possibly did fit 
one of the various specimens of gages in 
possession of the wire company. 

How simple it would have been if I 
had sent in an order calling for wire 
0.165 inch in diameter. At least it looked 
simple to me when I first thought of it, 
but when I got to studying one of the 
pages of the Brown & Sharpe catalog 
that chanced to be handy it did not ap- 
pear to be so simple. That page shows 
sizes of six gages that are in use in the 


call ours 


United States. The sizes run from 
000000 to 40, or forty six in all. But 
if mv checking is correct, it takes 234 


different dimensions to correctly describe 
the widths of those slots, and more than 
half of them cannot be expressed in even 
thousandths. 

When I send for wire I do it because I 
need the wire, and I generally want it 
quickly. In the present condition of 
things, I do not know what are considered 
Would this condition be 


sizes. 


stoc! 
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worse or betier if I ordered by diameter? 
If wire could be had in certain even 
sizes beginning say at 0.500 inch and 
getting smaller at first by 0.020 inch 
down to 0.300 inch; then getting smaller 
by 0.010 inch down to 0.100 inch; from 
that to 0.050 inch, let the decrease be 
9.005 inch; from 0.050 inch to 0.016 
inch, let it be 0.002 inch; and from 
there down let it be 0.001 inch; there 
would be many of us who could make 
our work from these sizes and would be 
glad to do it if we knew that we could 
have our orders filled without delay. 
With such a series beginning at 0.500 
inch and ending at 0.003 inch there 
would be 70 sizes. It would not be a 
serious thing to have the differences only 
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Flywheel for High Speeds 


The illustrations show a type of fly- 
wheel built by the Mesta Machine Com- 
Pittsburg, for high-speed 
rolling The wheel 
feet outside diameter by 
24-inch face, and was built to travel at 


pany, Penn., 


motor-driven mills. 


shown is 17 


a rim speed of 10,000 feet per minute. 

The rim is made of air-furnace iron 
with a tensile strength of 30,000 pounds 
per square inch, and as will be seen, the 
arm and rims of each half are cast to- 
gether. These halves are then bolted to- 
gether with a cast-steel hub in the cen- 
ter, the bore of the hub being 18'% inches 
and 36 inches long in this case. 





; te 
a. 


_> 









Fic. 1. HIGH-SPEED BUILT-uP FLYWHEEL 
half as great as those I have given as 
that would give but three-fifths as man : 
sizes as we now have. If, to this could i 
be added a limit of variation above and f y 
below the nominal size it would appear ——s 7 ——4 
| 7 


like getting a start in a reasonable direc- 
tion. 
It is possible for me to 

some wire may be required as fine as the 
ten thousandths scem to indicate in the 
given dimensions of the Washburn & 
Moen Manufacturing Company gage. |! 
can imagine, when my imagination is in 
rcod working order, that some scientific 
with a light-wave measuring ma- 
chine at hand might be able to tel 
whether or not a certain piece of wire, 
measured at a certain place was the mil 
lionths of an inch required by the Amer- 


believe that 


Inan 


ican, or Brown & Sharpe gage, but | 
draw the line when I look at No. 37 on 
the United States Standard for plates 


When a size is given in billionths I begin 
to think that joker has been get- 
ting busy. 

I should like to know how a change to 
a decimal standard would suit the wire 
manufacturers and the large users 


some 
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This makes an exceptionally strong 
construction, as can be seen both from 
the view of the entire wheel and the 
sectional view showing the details of its 
construction. The completed wheel 
weighs 132,000 pounds. 








Making an Automobile Cyl- 
inder Pattern and Mold- 
ing It 
By C. T. SCHAEFER 


The type of cylinder taken for example 
is the most prominent design that is ex- 
tensively used in foreign countries. The 
pattern in question is for a double cyl- 
inder casting with its valves all on one 
side and with integral water jackets, for 
automobile and aéronautical engines. The 
casting must be made in a _ three-part 
flask, the pattern being parted on the 
lines A A’ and BB’, as shown in Fig. 1. 
The size of the material is: Width c to d, 
length e to f, and thicknesses k to 1 and 1 
to m. The timber runs lengthwise, that is, 
from e to f; the cleats run from c to d. 
Made this way, the pattern holds its size. 
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Cleats, tongued and grooved on the ends, 
hold the flange at the bottom of the cyl- 
inder to size. The bottom parts of the 
cylinder H and H are turned up and set 
end-grain on the bottom flange. The 
rest of the pattern is worked out by hand, 
excepting the core prints and bosses. 

The cross-section lines, Fig. 1, show 
the complete cone as it appears in the 
mold, on the lines f and ¢t. Core 1, made 
in a separate box, is placed on the core 
prints C C’, Fig. 2, and rammed with the 
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cope. This core is employed to make a 
clean closeup and to give a large bearing 
surface that will hold the cores when the 
mold is poured. The water-jacket core, 
No. 2, requires two core boxes; it is part- 
ed just below the compression chamber. 
Core 4 is part of core No. 3, but is 
made in a separate box. No. 3 is the 
combustion-chamber core. The exhaust- 
and intake-part core, No. 5, is jointed to 





























ARRANGEMENT OF CorRES 


the core No. 3 by a print. Core 6 is the 


main core of the cylinder. 


METHOD OF SETTING THE CORES 


A special core plate is made that has 
thimbles on it to receive the prints C and 
C’, Fig. 2. The top half of core 2 is 
placed on the core plate with the prints 
marked F (Fig. 1), in the thimbles. 

The part of the core that forms the 
compression chamber, exhaust and intake 
jacket has a flat spot in it at x, Fig. 1; 
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it comes under the core print D, Fig. 2, 
and should be in line with G, Fig. 1. A 
boss on the plate fits this spot, just high 
enough to make the parting line of the 
core level. Core 4 is pasted on tenon D 
of core 3. Now, there is another boss 
on the plate, high enough so that the 
end D of core 3 can be placed on it and 
have that level also. Then the tenon J 
is pasted in core 2. 
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CYLINDER PATTERN 


After core 3 is in place, core 5 is 
placed with a pasted joint at C, and the 
outer end in a bracket that runs up from 
and is part of the plate, so placed as to 
locate the cores properly. The other 
half of the water-jacket core is placed 
and pasted. Then the whole put in the 
oven to dry the paste. It is essential to 
make a good job of pasting at J. After 
the paste has dried, a vent is made up 
through the points L JF, Fig. 1. The 
core is then ready to set. 


METHOD OF MOLDING 


To mold, the cope is rammed, rolled 
over and rammed, checked and dragged, 
and lifted off the drag; the bottom of the 
pattern is drawn, the drag is placed back, 
and the whole is rolled over; the cope 
is lifted off and the pattern is drawn from 
the cope and checked. The body cores 
No. 6 are set first; then the cores shown 
at prints E and D, Fig. 2, are set. The 
cores pasted together are now picked up, 
turned over and set in the mold on the 
two-body cores, so that the tenons fit at 
L, Fig. 1, and the ends of core 5 fit the 
print holes in the sand. The cope is then 
closed and the casting poured. 








Exports of iron and steel from the 
United States in the fiscal year just ended 
will probably be 235 million dollars in 
value, against 184 million in the former 
high record year, 1908. The total for the 
10 months ending with April, the latest 
period for which details have been com- 
piled by the Bureau of Statistics, De- 
partment of Commerce and Labor, is in 
round terms, 190 million dollars, and if 
the May and June exports approximate 
in each case those of April the total for 
the year will be fully 235 million dollars. 





























July 20, 1911 


Securing Accuracy in Build- 
ing Planers 


Although the user of the planer is in- 
terested in securing the best kind of work 
and not in the way the planer was built, 
a brief description of the way they are 
tested while being assembled in the shop 
of the Cincinnati Planer Company will 
be interesting and instructive. 

A special square, Fig. 1, is used for 
this work in order to secure extreme ac- 
curacy. This square has a special level, 
accurately graduated, so that each % 
inch graduation represents a variation of 
0.001 inch in 4 feet. 

The square is held against the hous- 
ing and the position at which the bubble 
stops is noted. It is then placed against 
the opposite housing and the position 
again noted. Should they be different, the 
graduations show how much they are out 
and in just what direction the correction 
may be made. When they have been ad- 
justed so that the limit of error is one 
graduation, or 0.001 inch in 4 feet, the 
holes in the housings are reamed and 
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they are doweled into place on the 
bed. 

After the bearings, shafts and gearing 
are put into place and tested before be- 
ing permanently located on the bed, a 
fixture is placed across the bed as shown 
at A, Fig. 2. This fits into the V’s and 
the edge shows when the housings are 
square with the V’s. 

The straight-edge is then placed on this 
fixture against the ledge on the fixture, 
and the facings of the housings tested 
for square with the bed. After this is 
done, the housings are tested for square 
on the side and face. This is shown in 


Figs. 3 and 4. 








Substantial Seat for Punch 
Press Work 

The illustration needs very little de- 
scription. The two views show the front 
and back very clearly, and the construc- 
tion of the seats can be easily seen. 

These are used principally in connec- 
tion with punch-press work, and allow 
the operator considerable side movement, 











SUBSTANTIAL SEAT FOR PUNCH-PRESS 
WorkK 


as the seats are about 20 inches long. 
The back is narrow enough to be out of 
the way many times when a wider one 
would be inconvenient, and yet affords 
support in many positions that the op- 
erator may assume. These seats are sub- 
stantially made from planed stock and 
are very liberally used by the Edison 
Storage Battery Company, West Orange, 
in their’ punch-press department. 
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Fic. 1. 


SPECIAL SQUARE WITH ACCURATE LEVEL 


Fic. 2. 











TESTING FOR SQUARE OF HOUSINGS AND V’s 











Fic. 3. TESTING 


HOUSING FACE FOR SQUARENESS 











Fic. 4. TESTING 





HousING SIDE FOR SQUARENESS 





116 


Burnishing Bearings and 
Grinding Hardened 
Gears 


The Locomobile Company, Bridgeport, 
Conn., has a rather unusual way of 
finishing the composition metal bearings 
in the large ends olf their connecting rods, 
which is done by broaching and swag- 
ing, on a Lapointe broaching machine as 
shown in Fig. 1. 
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jig shown in Fig. 2, which consists of a 
heavy steel ring or box, into which the 
end of the connecting rod is set and the 
setscrews shown used to keep the bear- 
ing caps from being forced apart. This 
jig, of course, rests against the head of 
the broaching machine when in use, as 
shown in the first halftone. 


GRIND!ING HARDENED GEARS 


" This company has tried all sorts of de- 
vices for holding their gears for grinding 
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Chart for Drill Speeds 


The accompanying chart—or perhaps 
table—has been worked out with the co- 
operation of H. M. Norris, of the Cincin- 
nati-Bickford Drill Company, and H. L. 
Seward, of the Sheffield Scientific School. 

The data in regard to actual commer- 
cial speeds, used on commercial mater- 
ials, with good lubrication and rigid ma- 
chines for both carbon’ steel and 
high-speed steel drills, were furnished 














Fic. 1. 


BROACH AND BURNISHER USEv FOR CONNECTING-ROD BEARINGS 
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Jic Usep To KEEP BEARINGS FROM SPREADING 























Fic. 3. SETTING A HELICAL GEAR 

In the illustration, the broach is made 
s-inch hole and has 12 teeth 
which increase in by 0.0005 incn 
each from first to last and the swage or 
burnisher A is 0.005 larger than the last 
tooth of the broach, being tapered slightly 
at the start, so that it doesn’t shear the 
bearing. The bearings thus finished are 
very true and do not need to be touchea 
with reamer or scraper. The lubricant 
used is prime lard oil and the engineer’s 
figures show that it takes from five to 
six horsepower to run the machine and 
a pull of five or six thousand pounds to 
draw the broach through. The pressure 
of the burnishing part of the broach on 
the bearings is so great that some other 
means than the two regulation screws had 
devised to keep the parts from 


to finish a 1 
size 


to be 


spreading, which is done by using the 


Fic. 4. SETTING A BEVEL GEAR 

after hardening with unsatisfactory re- 
sults, and now the helical gears are 
clamped to a face plate as shown in Fig. 
3, and four perfectly round and straight 
pins are placed equidistant on the peri- 
phery and held in place by rubber bands, 
and the gear is set true by using a test 
indicator. After the gear has been set so 
that the teeth run true, the gear is strap- 
ped down, the center clamp removed and 
the hole ground. 

Bevel gears are trued in the same 
way; Fig. 4 showing the truing, with pins 
held on by rubber bands, and a clamp 
bolt and washer in the center, while Fig. 
5 shows the gear ready to be ground, the 
test indicator being fastened to the ma- 
chine by a bracket so as to be easily 
swung back while grinding and readily 
available for testing. 


operator sees that the 





Fic. 5. GRINDING A BEVEL GEAR 


by Mr. Norris. These, with certain 
speed interpolations and exterpolations, 
to make the series complete within the 
range selected, were worked out in chart 
form by Professor Seward. 

The arrangement is such that actual 
speeds are given for all drill sizes down 
to sixteenths within the range from 34 
to 3 inches, inclusive. Specific speeds 
are not given for either the thirty-sec- 
ond- or sixty-fourth-inch sizes; but the 
speed for any 
sixty-fourth or thirty-second size is be- 
tween narrow limits indicated on the 
chart. He can, therefore, select a suit- 
able speed from those available on his 
drilling machine. This arrangement we 
believe to be preferable to an attempt to 
give a precise speed for each drill di- 
ameter. 
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Jigs and Fixtures of an Auto Shop 


One of the most interesting machines 
in the Maxwell-Briscoe Motor Company’s 
factory at Newcastle, Ind., is a “fool- 
proof” machine for cutting keyways in 
inlet and exhaust cam shafts. With this 
machine it is practically impossible for 
the operator to cut keyways in the 
wrong position on the shaft, the only 
place where there is the slightest chance 
for a mistake being in setting the ma- 
chine to cut inlet cam shafts and then 
machining exhaust shafts, or vice versa, 
but the chance for this is negligible, ow- 
ing to the fact that the machine is looked 
over and set up by a first-class mechanic 
before the boy starts to cut the first key- 
way of the lot. 

Figs. 1 and 2 show this machine in 
detail, the lettering being the same for 
both views. The cam-shaft gear is first 
keyed and locked on the shaft which is 
then run through the spindle of the in- 


By Ethan Viall * 








An unusual form of cam- 
shajt keyway cutter. 

A few cylinder operations 
and fixtures. 

Gear-case drilling jig and 
a clutch tooth milling fix- 
ture. 

Novel milling and drill- 
ing jigs made to compensate 
for irregularities of forgings 
or malleable castings. 




















*Associate editor. 














The milling cutter E is run by the 
belt F F which is kept taut by the de- 
vice G held down by the spring H. The 
cutter spindle is fed up or down by turn- 
ing the handwheel J, which acts through 
bevel gears, on a sleeve nut, the elevat- 
ing screw being stationary as shown. 
The depth of the keyway cut is regu- 
lated by the adjustable stop collars J, 
on the elevating screw. 

As the second halftone shows, the in- 
dexing spindle which carries the cam 
shaft is connected by gears K and L 
to a second shaft M, running parallel 
with it. This shaft carries four collars 
NNNWN, each with a hardened and 
lapped steel bushing in it, into which the 
stop pin O will fit when in correct aline- 
ment with it, but at no other time. These 
bushings are set in correct relation with 
holes in the index plates and the keyway 
positions on the shaft, so that when the 








Fic. 1. CAM SHAFT WoopRUFF KEYWAY MILLER Fic. 2. DETAILS OF PART OF THE MECHANISM 


dex head as shown at A and is locked in 
by a contracting chuck or collet operated 
by the star wheel B. The shaft is kept 
from slipping in the spindle by the 
toothed block C, on the face of the index 
plate, which is also used as a guide in 
marking a certain gear tooth relative to 


the position of the cams, so that the 
shaft may be placed in the engine with- 
out unnecessary trying, by simply match- 
ing the mark on the gear rim with one 
on the crank-shaft gear. The handle D 
is fastened to the index plate to turn 
it while indexing. 


plate P is indexed by drawing back the 
lock pin with the lever R, and turning it 
with the handle D, the bushing corres- 
ponding to the hole indexed in the plate, 
is brought around so that by moving the 
carriage one way or the other with the 
handwheel S, the stop pin O may be in- 














Fic. 3. CYLINDER-MILLING JIG 











Fic. 4. INDEXING JIGS FOR HOLDINGCYLINDERS WHILE DRILLING, REAMING OR TAPPING 
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Fic. 6. DRILLING JiG FoR GEAR-CASE COVER 


serted in the bushing in which it belongs 
and the cutter is fed down; the keyway 
firished; the stop pin withdrawn and the 
plate again indexed, which brings an- 
other bushing in line and only one. It 
will be seen from this that it is im- 
possible to lock the carriage in anything 
but the correct position for the keyway 
to be milled. 

Shaft M and its bushings, is set for 
the two kinds of shafts, inlet and ex- 


(\ — 
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Fic. 5. GAGE FOR CYLINDER BORE 


haust, milled on the machine, by with- 
drawing a pin and setting the two collars 
at T and U, in relation to each other 
according to the mark stamped on them, 
and then replacing the locking pin. 


ORERATIONS ON CYLINDERS 


The bottom flanges of cast-iron cyl- 
inders where they fit onto the crank cases 
are milled off in an Ingersoll miller as 
shown in Fig. 3. The top of the cylinder 
is also faced off with another cutter at 
the same time. The cylinders are held 


Fic. 7. DIFFERENTIAL CASE JIG 


in the vise jig shown, which is a model of 
strength, ease of operation and simplic- 
ity. 

Various drilling, reaming and tapping 
operations on the cylinders are done in 
the indexing jigs shown in Fig. 4, sev- 
eral forms of which are in use in the 
shop. 

The type of gage used in gaging the 
bore of cylinders is shown in Fig. 5. 
This consists of a flat piece of steel into 
which a steel rod with center holes in 
the ends, is set. The ends of the cross- 
piece are turned, hardened and then 
ground to a V-section, as illustrated. As 
these gages wear they are easily peened 
longer with a hammer and the edges re- 
ground, which is an advantage over most 
solid gages. 


DRILLING AND MILLING JiGs 


A drilling jig for the holes in the crank- 
case cover is shown in Fig. 6. This jig is 
especially noticeable for the way in 
which the covers are hinged and the 
latches A BC D, used to hold the covers 
in place while drilling. The cover cast- 
ing is held in position against stops by 
clamps E and F, and also by thumb 
screws in the covers and end piece. 

Another jig used for holding the parts 
of the differential cases while boring and 
reaming the shaft hole is shown in Fig. 
7. The half of the case is run over the 
spindle of the jig and locked with a 
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split washer and nut. Any irregularity 
of the upper part of the casting is com- 
pensated for by two pins A and B oper- 
ated by the forked clamp C which is 
brought down on the pin by turning the 
screw D. 

Front spring-hanger forgings are milled 
on the side that goes next to the frame by 
placing them four at a time in the jig 
shown in Fig. 8 and machining with a 
side mill. The lower locating pins of the 
jig are stationary, but the upper ones 
are made so as to be easily withdrawn by 
means of the eccentric levers at the 
back. 

MILLING FIXTURE FOR CLUTCH TEETH 


Clutch teeth are milled bevel on the 
ends in the jig shown in Fig. 9. This 
jig consists of an ordinary three-jawed 
universal chuck which is mounted on a 
base and has a cam motion given it by 
two cam rings A and B, with four rises 
corresponding to the teeth of the clutch. 
The clutch is placed in the chuck under 
the milling cutter and the chuck rotated 

















Fic. 12. ACCURATELY GROUND CYLINDER 
FOR LAYING OuT Jics 


by hand by means of the capstan handles, 
shaping the several teeth on the clutch 
according to the shape of the cam rings, 
the chuck and clutch, of course, gradu- 
ally rising and then dropping abruptly 
at the end of each cam rise, spaces be- 
tween the clutch teeth doing away with 
any cutting difficulties that solid metal 
would cause. 


COMPENSATING JIGS FOR FORGINGS AND 
MALLEABLE CASTINGS 

Owing to the irregular shape of both 

forgings and malleable castings, espe- 















































Fic. 8. FRONT SPRING-HANGER Fic, 9. 
MILLING Jic 


CLUTCH-TOOTH MILL- 
ING JIG STEERING KNUCKLES 


Fic. 10. COMPENSATING JiG FoR Fic. 11. COMPENSATING JIG 


FOR GEAR SHIFTER 
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cially the latter, it is often difficult to 
machine them properly, either by drilling 
or milling, as they have a tendency to 
give when clamped in a jig and then, 
when released after machining, springing 
out of line. For this reason some form 
of rocking or compensating device must 
be used in the jigs in which they are 
clamped, and an unusually good example 
of this class of compensating device is 
shown in the steering knuckle jig, Fig. 
10. As the halftone shows, the finished 
axle piece fits into a hole in the center 
of the crosspiece of the jig at A, the 
end of it fitting into a hole in the base 
at B. The crosspiece C of the steering 
knuckle, rests in the V-shaped ends D 
and E, of the double fork, swinging on 
the pin F and a similar one opposite it 
on the other side of the jig. When the 
knuckle has been placed in the jig, the 
yoke G is swung into position, the screw 
H and / tightened and the clamping 
screw J run down ento the part C, which 
causes the double fork to tilt according 
to the irregularity of the crosspiece and 
automatically line it up with the two 
bushings K and L. 

Another form of compensating jig is 
shown in Fig. 11, and when first made 
was designated the “ice tongs.” This jig 
is made to hold a gear shifter while 
milling the inside surfaces of the fork 
ends which must be parallel with the 
outer surfaces and at right angles with 
the hole which have previously been 
milled and drilled. The fork and claw on 
the upper end of the jig are so made 
that they will adjust themselves to any 
spring or irregularity of the piece as the 
locking screw is tightened and afford a 
solid support for the fork ends, as the 
mill runs in, without distorting the parts 
in the least, as will be seen by a care- 
ful inspection of the halftone. 


A CYLINDRICAL “SQUARE” 


In laying out large jigs, it is very often 
ordinary 


difficult to use the type of 
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square on a surface plate in such a way 
as to give the best results, and a very 
convenient and easily made tool is shown 
in Fig. 12. This consists simply of a 
cylinder ground on the end and ground 
parallel for its entire length, which is 
set on end on the surface plate with the 
jig, and the markings or plates of the 
jig, easily made plumb. 

The long cylinder shown in the case, 
is made of a piece of tubing into the 
ends of which have been riveted short 
pieces of centered steel and the outside 
and ends carefully ground. This type of 
gage is more common across the water 
than in the United States, but for many 
forms of jig work is considered by some 
toolmakers as far superior to any of the 
ordinary squares with a heavy base 
which may be set on end but which are 
liable to be pulled out of plum while in 


use. 








Making Bevel Gears on a 
Plain Automatic 
EDITORIAL CORRESPONDENCE 


We are so accustomed to the use of 


multiple tools in automatic screw-mz- 
chine turrets that we are very apt to 
overlook the cases where a _ perfectly 


can be used to advantage. 
This is clearly shown by the accompany- 
ing illustration, which shows some ex- 
tremely interesting work being done on 
the plain single-tool spindle automatic 
machine of the Cleveland Automatic Ma- 
chine Company, Cleveland, Ohio. 

This machine is being used in the 
production of the small bevel-gear pin- 
ions shown, these being made from 2- 
inch bars, having a total length of 2 1/16 
inches and the material weighing 1.6 
pounds. 


plain machine 


DETAILS OF OPERATION 


The first operation is gaging the stock 
with the swinging stop A, which is then 
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carried up out of the way, and the flat- 
forming tool B fed in from the front to 
rough the pinions down ready for the 
finishing tool. The hole is next drilled 
and chamfered by the drill C and the 
chamfering tool D, after which the cir- 
cular forming tool E, which is ground 
all over to a shaved sample blank, takes 
the finishing cut. The cut-off tool F 
operates in an independent vertical slide, 
and the complete operation is done in 
1'4 minutes, or at the rate of 400 in 10 
hours. 


SIMULTANEOUS OPERATIONS 


It should be noted that the rough form- 
ing, drilling and chamfering are simul- 
taneous operations, and that by the use 
of the double cross slide, the time lost 
between the roughing and finishing is less 
than one second. By carefully timing the 
various movements from the time the bar 
reaches the stock stop to the cutting off, 
reduces the loss of time between the dif- 
ferent operations so low that they can 
hardly be estimated. 

This shows very plainly that there is a 
wide field for a plain automatic machine. 
The first cost, interest on the investment, 
upkeep and operation of any machine 
must all be carefully considered, and 
when this is done, we are likely to see a 
return to simpler machines in many 
cases. 








The Swift College of Engineering, the 
new engineering school of the Northwest- 
ern University, Evanston, IIl., is a mod- 
ern building on the shore of Lake Michi- 
gan. Two courses are offered, one lead- 
ing to the degree of C. E. at the end of 
the fifth year, and the other in mechani- 
cal and electrical engineering, leading to 
the degree of E. E. at the end of the 
same period. During the first three years 
the courses are identical. Specialization 
in more advanced subjects is introduced 
during the fourth and fifth years of the 
course. 























MAKING BeveL GEARS IN A PLAIN AUTOMATIC SCREW MACHINE 
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A Milling Fixture 


In attaching a feeding mechanism to a 
cutter and creaser press, such as used in 
the ordinary printing office, it was neces- 
sary to finish two slots, one on each side 
of platen, as shown at L. 

The first press platen was taken to 
the machine shop, holes drilled and the 
slots planed into them. This was an ex- 
pensive method, so milling was sug- 
gested, and it was decided to build a 
milling fixture. The following descrip- 
tion, with accompanying illustrations, 
show the fixture as used. 

The presses vary from 20x30 inches 
0 23x31 inches, so the base A A is made 
into halves, joined by tubing BB; this 
allows for varying lengths of platen, and 
easy packing. 
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the first sketch to the 
shipping room. 
A letter good enough 
to print will be paid 
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The base is located against the finished 
edge of the platen by two straps C, one 
shown, which also hold it down as 
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FIXTURE 


shown; two straps D, one shown, are 
made long enough to be clamped in place 
for varying widths of platens; two straps 
E, one shown, hold down, by hook bolts, 
on the shaft of platen, and also have 
screws to take up end thrust and clamp 
the fixture. 

The carriage F dovetails into the base, 
and is located for in or out position by 
collar screw G, and held in position by 
gib H. 

The driving-shaft pulley J belts up to 
the same pulley that drives the press, 
and through bevel gears, worm and worm 
wheel drives the cutter arbor. The bracket 
shown dotted at K, supports the shaft 
back of the bevel gear, and also keeps the 
gear in mesh. The gang of cutters is fed 
by hand, the cut being 3/16 inch deep by 
9 inches in length. 

When one side of the platen is milled 
the carriage is reversed to the outer end 
of base, the gib, handle and bevel gear 
changed to opposite end, the cutters re- 
versed, and the belt crossed, also the 
driving shaft is taken out of its bearings 
to allow for changing the bevel gear to 
mesh in new position. 

In conclusion, while we have nothing 
new embodied here, the fixture is light, 
portable, simple and it does the work. 
It may be stated that the milling of the 
four slots, including assembling the fix- 
ture upon the platen, is completed within 
2's hours. 

F. A. WILKINSON. 


Cliftondale, Mass. 








Grinding Fixture for Thread 


Cutter 
The cut shows a grinding fixture for 
grinding a thread cutter. Under the sur- 
face grinder L is the cutter in position to 
be ground. C and D are cast iron. The 
angle of D should be about 15 degrees. 
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GRINDING FIXTURE 


K clamps L on E. E 
screw F and is 


swivels on the 
held in position by the 
locating pin G. To bring the other face 
of the V in position withdraw G and 
swing E so that the hole H in E is over 
the hole H in D. Then insert the pin G. 
To locate these holes clamp a center gage 
on E in place of L. 


Jersey City, N. J. H. M. W. 
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Attachment for Planing 
Curved Dies 


The illustration, Fig. 1, shows the front 
elevation of the planer. In Fig. 2, G is 
a face plate, clamped to the table. E and 
F are 1-inch square iron bars bent to 
the required curve of the dies and 
bolted to the table. 

Fig. 1, D, G, C is an arm, which is bolt- 
ed to the tool holder and has a roller at 
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Fic. 2 
ATTACHMENT FOR PLANING CuRVeED DIEs 


the bottom, fitting in the slot between E 
and F. 

The feed screw is released, so that 
when the table travels back and forth, C 
will follow the curve and guide the plan- 
er head accordingly. 

HERMAN 

Louisville, Ky. 


BRODFRUHRER. 








Casting Hub in an Old 
Wheel 


Some time ago we had quite a rare 
job, having to cast new hubs in the two 
front wheels of a traction engine. As 
the old hubs were badly worn and 
cracked and too light to bush, the above 
was the only practical remedy. 

The party was very much in need of 







Top Core A Riser. 
Pipe with Slots at End / New Hub. 
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CAsTING Hus IN OLD WHEEL 


the wheels, having put it off till the 
eleventh hour, as usually is the case, and 
didn’t want to wait for new wheels from 
the factory. 

The following describes the method 
used: We cut off a piece of 8-inch pipe, 
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which was the proper size, and about 6 
inches long, which was the outside dis- 
tance of the spokes when separated to 
their normal position. This was slotted 
at the ends to allow the spokes to be 
held equi-distant. Then the old hub was 
broken out and the pipe clamped in place 


by C———-> clamps. Next we made 


core boxes for cores a, b and c; a and ob 
were made from the same box, by mak- 
ing two different center pieces te form 
the ends of the hub. This will be easily 
seen by referring to the line cut. 

The cores were then made and dried, 
and the wheel blocked up with the bot- 
tom core on a board, to prevent breaking 
under the center. After the wheel was 
leveled, the core b was wedged in place 
against the pipe and sand rammed under 
the board and around the center of the 
wheel. 

The top and center cores were then 
placed, two openings being made in the 
top core, one for the gate and the other 
for a riser. To insure getting a sound 
casting it is best to feed or churn it 
a little, as some people term it. 

A. W. WINTERBORNE. 

San Antonio, Tex. 








A Drilling Jig 


The illustration shows a machine de- 
tail in which are drilled four 5/16-inch 
diameter holes. The shape of the piece 
and the location of the holes make the 
job a very difficult one if performed in 
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(1) by the taper end of the screw C en- 
tering the slot G and (2) by the collar H 
on the work being pushed against one 
end of the jig. The jig is then clamped 
by the lock handle D. The bush which 
guides and locates the drill is shown at 
Fig. 3; it is of hardened tool steel and is 
provided with a helical groove which en- 
gages with the ends of screws F, in jig, 
ir. order to obviate all danger of the bush 
being pushed out of the hole by the ac- 
tion of the chips. A small handle is 
fitted to the bush so that it can be more 
easily moved from hole to hole. The 
method of using the jig is, as follows: 
The work is first inserted and clamped, 
the hardened bushing is then placed in 
one of the holes B and one of the holes 
drilled. The bushing is then moved to 
the other hole and the drill is again ap- 
plied. When both holes on one side (say 
1 and 2) have been drilled, the bush is 
withdrawn, the jig turned over and the 
remaining holes (3 and 4) drilled in a 
similar way. 

Fig. 4 shows how we machined the jig, 
or at least the most important parts 
thereof. The 3-inch diameter hole was 
first accurately bored and reamed to 
size; the jig was then driven onto an ar- 
bor and the ends carefully faced so that 
they would be square with the axis of the 
hole and also so that the length of the 
hole would be 414 inches as specified. 

All the remaining sides (with the ex- 
ception of that where the locking handle 
is) were then milled, care being taken 
to insure squareness in each direction. A 
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A DRILLING Jic 


then drilling to the marks, and after ex- 
periencing the difficulties mentioned we 
came to the conclusion that the only 
satisfactory method of doing the work 
was by the help of a jig. 

The jig we evolved is shown in Fig. 2. 
The work is slid into the jig and located 


cast-iron plug was then made to fit the 3- 
inch diameter hole so that the boring tool 
would be working in solid metal all the 
time and not marring the accuracy of the 
job by breaking out into the large hole. 
After the miller had been tested as 
to the accuracy of its various slides, the 
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jig was clamped to the table, the side K 
being set parallel with the cross-feed by 
the aid of an indicator. A small inde- 
pendent chuck was next mounted on the 
spindle nose and the 7¢-inch diameter 
boring bar clamped therein dead true. 
The other end of the boring bar was sup- 
ported by the outer support just like an 
ordinary cutter arbor would be, only in 
this case as a precaution, the outer sup- 
port had to be adjusted so that the bor- 
ing bar was parallel with the face K of 
the jig. A small straight-edge was then 
lightly clamped against the face K and 
the distance from the outer edge of the 
straight-edge to the center of the 3-inch 
hole found by measuring at P with a 
micrometer. This being determined a lit- 
tle bit of addition and subtraction gave 
us the dimension L, after which it was a 
comparatively easy matter to adjust the 
table of the miller until the micrometer 
applied at L showed it to be correctly lo- 
cated. 

I forgot to mention, though, of course, 
it is perfectly obvious, that two 1'%-inch 
diameter holes have been drilled in the 
jig as near to their correct position as 


careful marking out and drilling can 
make them. 
After the measurements have been 


verified, the cutter properly set and all 
slides clamped, the hole is bored, using 
the automatic cross-feed. 


Birmingham, England. M. MILLER. 








Shop and School Education 
of Boys 


Whether or not manufacturers are 
wholly to blame for the present shortage 
of capable mechanics, whether it would 
help matters if they should rehabilitate 
the apprentice system, and whether any 
of the half-way systems of trade educa- 
tion that have been proposed are good, 
are all open questions. Of late the school 
men have rather monopolized the floor. 
Professor Kimball, especially, at page 
781, has raised these questions among 
others. As a former employer of ma- 
chinists, I wish to say something in de- 
fense of the position in which my active 
brothers find themselves. 

In the first instance, I do not believe 
that we are to blame for the present ab- 
sence of the apprentice system, nor do I 
believe that the effort which is being 
made by some large shops to revive 
the system is likely to be feasible for 
small shops. I certainly think and hope 
that the day of the small shop is not 
past. 

My own experience has been that ap- 
prenticeship decayed for lack of appren- 
tices. Boys simply did not want to learn 
a trade. All these shop schools, when 
stripped to the bare facts, are simply dif- 
ferent forms of bait to attract boys. A boy 


will go to a school and work for noth- 
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ing, where he will not go into a shop 
at a dollar a day. 

The school may be in a shop, and the 
shop may be in a school; either way, it 
is the school which draws the boys. Do 
not think for a moment that I am de- 
crying the school. All that I wish to 
show is that the apprenticeship system, 
without a school, has gone, through nu 
fault of the employer, but simply because 
it no longer attracts boys. Why this is 
so is for some psychologist to answer. I 
only know what I have observed. 

In the second instance: I do not think 
that small or medium-sized shops can af- 
ford to start their own schools. It is 
entirely outside of their legitimate field, 
and the natural “wanderlust” which is in 
even the best of our boys, leads them to 
desert the parent shops in such numbers 
as to make such a school more or less 
of a charitable institution. It is all very 
well to say that the parent shops ought 
to pay their graduates money enough to 
keep them, but as a matter of fact, after 
being tied up for three or four years, 
there simply is not money enough to 
keep them, once they get the travel bug 
in their heads. In the third instance, we 
find the larger question, what does a 
‘manufacturer want in the way of trained 
help? Stripped of all the flowers of 
speech, what a manufacturer wants is the 
largest amount of service for a dollar 
that he can get. The kind of service that 
he will pay the most for today happens 
to be thoroughly skilled workmen and 
foremen. He does not care for men who 
will at best only work for a year or two 
at the lathe, planer or bench, nor does he 
want foremen who will only stay as fore- 
men a few months to get sufficient exper- 
ience on which to go higher. 

Below these grades he has places for 
all the young men whose fingers and 
brains are educated to even the slightest 
degree. He wants intelligent laborers. I 
remember a case in point. When we 
were paying $7.50 per week for helpers, 
a man came along and wanted a job help- 
ing, but he wanted S11. We were pay- 
ing some pretty fair machinists only 
$10.50, but he was willing to step out at 
the end of a week if I was not satisfied. 
I forget just how many years he stayed, it 
was over five at any rate. Then I lost 
him because one of my competitors was 
willing to give him $13, and I very fool- 
ishly refused to do as much. That man 
had no ambition to be anything more 
than a helper, but he did want to be a 
helping kind of a helper, and he was. 
He could clean castings in half the reg- 
ular time. He could paint and fill, and 
he learned our work in a few weeks, so 
that he could pick out castings that were 
wanted and keep them piled up ahead 
of the men; he could handle heavy work, 
take up belts, in fact, do anything that 
would leave our machinist free to do 
machine work. 
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We need just such men and we need 
a lot of them. We do not care whether 
they are graduates of any school or not. 
We do not care whether they know a 
fundamental from a countershaft, so long 
as they deliver the goods. We know that 
it takes experience to make such a man, 
but we do not care whether he gets that 
experience in school or in a shop. We 
suspect that if he is taught in school he 
will not get experience, because we real- 
ize that our own experience comes from 
making mistakes, and doing things “on 
our own hook,” and finding out whether 
they work or not. We fear that the 
schools mollycoddle the boys, and neith- 
er let them make mistakes enough nor 
show them the consequence of their mis- 
takes with sufficient force. We realize 
that experience is expensive, that shops 
fire men who make mistakes, but that 
other shops hire them, and that they are 
worth more every time they make mis- 
takes. Cannot the school imitate these 
actual conditions instead of trying to 
make everything fool proof? Are not 
the schools trying to do too much for 
the boys ? 

Then when we get to other branches 
of the trade above laborers, there is 
room in the shops for every grade. Only 
we do not want to be led to expect too 
much of a boy because he has been in 
a school or a particular shop. We do 
not care a rap about a diploma. What 
we want is results, and we can pretty 
generally tell whether we are getting 
them before pay day. 

We have certain fundamentals, such 
as punctuality, steadiness, attention, 
celerity, etc., which apply to all grades 
of men. If we can get men that meet 
our needs along these fundamentals, we 
will find places for them at wages pro- 
portionate to their ability, but we are not 
looking solely for expert diesinkers, nor 
for all-around machinists. We want all 
kinds. This is the manufacturer’s view- 
point. 

From the viewpoint of the boy and of 
the community in general, these boys 
ought to be trained to fill as high posi- 
tions as it is possible for them to fill, 
with especial care that they are not over- 
trained or trained for positions higher 
than their ability will enable them to 
keep, for if there is one duty that educa- 
tors owe to society, it is not to make 
second-class men think that they are 
qualified for first-class jobs. 

I want to enter a mild exception to 
Professor Kimball’s statement on page 
784: “Skill in the use of hammer, plane 
and saw, precedes their application, to the 
carpenter. patternmaker or cabinetmak- 
er’s trade.” This has been assumed so 
long that it is getting into the same class 
as the saying that: “We must creep be- 
fore we walk,” which is entirely untrue in 
a large number of cases. In fact, out of 
my four children, only one ever crept be- 
fore learning to walk. 








The use of saw, plane and hammer, as 
well as of file, cold chisel and lathe tool, 
can be best taught as a part of the trades 
in which they are used, and as real work 
distinct from exercises. There is nothing 
that disgusts an employer more than to 
find that a boy has frittered away his 
time making things of no earthly value, 
for the sake of learning how to manipu- 
late tools. 

One more point: Cannot these schools, 
all the types which Professor Randall 
expects to see and all the others, allow 
their graduates to get jobs on their own 
merits. I heard the other day of a girls’ 
school somewhere that does not give a 
diploma until after the girl has left 
school, gotten a position and held it a 
certain length of time, and is earning a 
certain amount. 

If the boys’ schools will do this, they 
will find one of their difficulties easily 
avoided, and their pupils will be all the 
better for it. 

Ex-MANUFACTURER. 

Worcester, Mass. 








A Seaming Die 


Fig. 2 shows a brass tube, 1 inch diam- 
eter, 0.042 inch thick; one end is flared 
out 0.042 inch and a cap 0.042 inch thick 
seamed over it. The bends of the metal 




















A SEAMING DIE 


are verv short in proportion to the thick- 
The ends of the tube must be flat. 
The tube was flared in a clamp die and 
the cap drawn up in the usual manner. 

Fig. 1 shows the punch and die with 
the tube and cap in position. T is the 
tube and C the cap. The cap rests on 
the die D and is located in position by L, 
which is held up by springs. The tube 


ness. 
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is placed between the pressure pad A 
and the punch B. 

The die works as follows: As the 
punch descends the tube enters the cap, 
causing the pressure pad to flatten the 
cap and finish turning the flare on the 
tube to a right angle. When the punch 
reaches L it pushes it down out of the 
way, allowing the die D to force the cap 
up into the punch B, which seams the 
cap around the tube. When the punch 
goes up, the spring pushes the pad and 
work out of the punch. 


Springfield, Mass. C. H. WiLcox. 








Duplicate Work on an En- 


gine Lathe 
Having a large number of castings to 
machine, as at Fig. 1, in which time 
and accuracy were great factors, the 
single tool post was substituted by the 
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of the back stay hoies and pinned on the 
lower side of the carriage. 

The bridge stop D was used only to 
set the cut, while using the thread tool. 

The mode of using was as follows: 
After truing the casting on the faceplate 
the boring tool was pushed out up to the 
collar, the stop latch H thrown back and 
the facing rest moved to piston, the stop 
bar E moving through A at the same time. 
The latch H was then returned to posi- 
tion and the rest brought up against it, 
this giving the correct size for boring. 

After the boring tool was pushed back 
and the latch H thrown out, the next tool 
was brought into position for facing the 
bottom of the hole. This completed, the 
tool was pushed back far enough to al- 
low the distance piece J to be interposed 
between the holder and the collar, this 
giving the correct distance from the bot- 
tom of the hole to the face. 
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Distance Piece 
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DUPLICATE WORK ON AN ENGINE LATHE 


multiple tool holder, of which general 
plan view is given at Fig. 2. 

This tool holder was fitted to a stand- 
ard 12-inch Flather lathe, blocked up to 
14 inches to swing the castings, and the 
facing rest was furnished with separate 
stops for each tool. 

The tool bars were made of 1'4-inch 
cold-rolled stock, with keyway inch 
wide on the under side to prevent turning 
a flat '4 inch wide on top and fitted with 
a sliding stop collar C. 

The stop bar E was made of 34-inch 
cold-rolled stock, threaded 18 to the 
inch the full length. 

The stop bracket A was bolted to one 


For threading, the latch was again 
opened and the thread tool brought to 
position, as shown in Fig. 2. 

On completion of this operation the 
tool was placed for chamfering the in- 
side, using the last stop. The outside 
of the hole being machined to remove 
sharp edge, no stop was necessary. 

This tool holder is capable of numer- 
ous combinations and being cheap of 
construction and easy of adjustment, can 
be fitted to any engine lathe having a 
compound slide rest, thereby making an 
efficient substitute for a turret machine 
for chuck and faceplate work. 


Beverly, Mass. ALEXIS. 
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The Science of Inventing 


On page 847, Volume 34, the. question 
is propounded editorially “Can we havea 
Science of Inventing ?” and the writer ap- 
pears to be of the opinion, that if such a 
condition could be achieved the stigma al- 
leged to be attached to such genius as is 
displayed by an inventor would be re- 
moved. 

This species of holding him up as a 
man of sorrow (for such the inventor 
usually is) brings lucidly to my mind the 
time, a quarter of a century ago, when 
by the great majority the inventor was 
considered a long-haired crank and per- 
mitted, by the community, the indulgence 
of traveling abroad from much the same 
spirit of charity accorded the trustees of 
the insane asylums of today. 

That inventing is and always has been 
one of the most exact sciences, and some- 
thing more, it is thought will be admitted 
by anyone who has tried it for any length 
of time. It is usually in a field of much 
value, where there is little or no litera- 
ture to throw light one day ahead so that 
the inventor may know for a certainty 
how his experiments will turn out. Of 
course, the deadwood of the past is of 
some value in showing what has been 
done by others in lines nearly parallel, 
but it is not and never can be a light that 
will illumine the future. The time will 
never come when inventors can be turned 
out by the schools like doctors, lawyers, 
or mechanical engineers; if that were 
possible then invention could be and 
would be a prosaic science. 

Mechanical engineers may be talented 
designers, yet possessed of little or none 
of the genius necessary in the man who 
has the insight, and intellectual capacity 
to go even one month ahead of all the 
educated men in the world, dig out a 
simple idea, hold it up to the firing line 
and truthfully say—this is something no 
man has seen before since the beginning 
of time. 

Such, however, has been done by every 
man who has produced anything of great 
value in elevating the human race above 
the rest of the animal kingdom. The 
schools are powerless to produce such 
mien—they must be born with this ability. 

INVENTORS ARE GENIUSES 

The great musicians like Mendelssohn, 
Verdi, Beethoven, and artists like our own 
Whistler and Benjamin West are ac- 
claimed geniuses with such fervor that it 
would not enter the ordinary mind to dis- 
pute the fact. These men brought with- 


in the power of mankind to derive pleas- 





Letters from our read- 
ers showing how many 
men of many minds 
look. upon various 
subjects opened up in 
previous numbers 














ure from sights and sounds essentially 
new. As such they have added much to 


our happiness. The certainty that they 
accomplished these things while they en- 
dured more er less harsh treatment and 
humiliation at the hands of their con- 
temporaries may be one reason why suc- 
ceeding generations try to glorify them as 
ing any adequate conception of the men- 
geniuses, without one in a thousand hav- 
tal processes which enabled them to do 
what they did. On the other hand the 
inventors who have come into the world 
evidently for a purpose as specific as any 
of their brothers in the sciences of music 
and art, according to what we would be 
taught, are laboring under a stigma which 
can be removed by their work being 
brought down to the level of a prosaic 
science. 

The practically all the 
inventors show us that they have suf- 
fered from the intolerance, bigotry and 
jealousy of their fellow-men. The in- 
ventor of the first umbrella was mobbed 
in the streets of London, yet among all 
the users of this article how many can be 
found who know the name of this man or 
if they did would give a thought to his 
sufferings 

Faraday, Watt, Murdock (the 
of illuminating gas), Morse and others en- 
dured the galling intolerance of their 
times. Yet by what they did and by their 
example they have done more for the up- 
lift of mankind from the slough of dark- 
ness than the great musicians and artisis. 
The same spirit if not a more exalted one 
is animating the inventors of the present 
day. 

The heavily eudowed schools of re- 
search are extensively using their re- 
sources on bugs and butterflies, while the 
plain American inventor is achieving the 
tremendous epoch-making results along 
nearly all useful lines. The first class 
represents what prosaic science can do, 
while the second represents in the main 
the work of genius. 

This country has much material out of 
which to make the men who are placing 
this country above all the nations of the 
earth industrially; they thrive under our 
liberties. Yet we sadly lack an adequate 


lives of great 


inventor 













appreciation of their work, although to 
anyone who has intelligently watched the 
trend of public thought in this field it is 
evident that we are advancing much 
faster than any other country in the world. 

We do not need, nor could we use a 
prosaic basis of science to work from; 
but just laws that will not often require 
expensive litigation with infringers for 
practically all the 17 years of the life of 


the patent. 
When this condition and a few others 
of kindred character are removed many 


able men who hold up their hands in 
horror at the name of invention now, will 
delve in the dark regions between the 
known and the unknown with as great in- 
dustry as that shining example of Amer- 
ican genius, Thomas A. Edison, whose 
only early education was received at his 
mother’s knee. 


Newark, N. J. GeorGE J. MurRbDOCK. 








Apprenticeship System Makes 
Progress in France 

On page 542, Volume 34, you  pub- 

lished an article by C. R. Dooley relating 


to the solving of the skilled mechanic 
problem. 
Now, we in France look upon America 


as a country far ahead of ail others in all 
matters, and it is interesting for us to 
know we are marching with the times. 
But we are handicapped in our training 
systems to a@ large extent by national 
conscription, which forces all young fel- 


lows 21 years old into the service of the 
country for two years. Therefore, a young 
chap leaving school, say, when he is 14 
years old, has seven years in which to 
learn his trade thoroughly, for, after a 
fellow is 23, he must begin to earn 
money. 

In my firm, Clement Bayard, automo- 


bile constructors. we have commenced a 
system of training young apprentices, 
and it has worked remarkably well for a 
year; so well, in fact, that we are ex- 
panding the training shops and class 
rooms. A shop has been installed with 
modern machinery, and the lads are in- 
structed in the workings of the machines 
by a general foreman and two men in 
charge. There are lathes, millers, grind- 
ers, planers, and, of course, filing benches. 

The apprentices work under a bonus 
system. The lads earn 25 centimes (5c.) 
per hour, and are able to supplement their 
earnings by bonuses. They do the every- 
day shop jobs, but, of course, are not 
pushed for the work; hence, they can 
make good jobs. Also, a class room has 
been installed with desks, boards and 
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books, for lessons in machine and automo- 
bile design and English language. Four 
hours a week are devoted to these two 
subjects, two hours to general design and 
two hours for English. They are instructed 
in design by one of the head designers, 
and in English by an Englishman. 

The lads are making such progress that 
the management has decided to devote 
two hours a week to encouraging sport. 
A football field has been equipped with 
all the necessities, and the Englishman 
instructs the lads in the mysteries of 
English association football. 

We have now about one hundred ap- 
prentice boys, and in the near future 
hope to enlarge; for this branch, be- 
sides being good for instruction, is also 
a source of considerable profit to the 
firm, as the boys are industrious and 
work exceedingly well. 

In fact, an apprenticeship at Clement 
Bayard’s is a thing much sought after 
by young French boys who wish to be- 
come skilled mechanics. 


Seine, France. H. WooLLen. 








Expanding Mandrel for Solid 
Side Rod Brasses 


I note with interest an article under the 
above title by C. M., of Clinton, Iowa, on 
page 652, Volume 34. The tool appears to 
be a very unique and efficient one for the 
purpose, but the reading of this article 
recalled some experiences of mine in 
turning bushings of this type, something 
more than 20 years ago, when tools for 
the efficient handling of railroad work 
were rather scarce, and in a great many 
cases a man had to rely on his wits to 
get out the work required, rapidly, and 
of good quality. : 

The lathe I used at the time was 
equipped with a four-jawed universal 
chuck, with non-reversing jaws, and the 
bushings without the collars, were 
caught in the four jaws as near the edge 
of the castings as would give a secure 
grip for holding the work solid enough 
to take cuts of sufficient depth and feed 
to get the work out in good time. If the 
bushings were somewhat elliptical it was 
necessary to revolve them in the chuck 
jaws, feeling them around until the four 
jaws would find approximately an even 
bearing so the casting would not be 
sprung in tightening up. 

The first cut was taken across the outer 
edge of the bushings, facing it off, then 
without changing the position of the tool, 
a roughing cut was taken over the outer 
side of the bushing, turning close to the 
chuck jaws, leaving just enough for a 
light finishing cut to be taken after the 
bushing was bored out. Then the tool 
was changed for a boring tool, and the 
bushing was bored out to the proper 
finished size, allowance being made for 
the shrinkage due to the forcing of the 
bushing into the rod, so that when finish- 
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ed and in place in the rod the bushing 
was expected to be a proper working fit 
on the crank pin without reboring or 
scraping. The last cut taken at this 
chucking of the piece was on the out- 
side, making the proper fit in the rod, and 
as close to the chuck jaws as possible, 
sometimes in extreme cases it being 
necessary to re-set the tool, and turn 
somewhat under the chuck jaws. 

The piece was then taken out of the 
chuck and turned around. In re-chuck- 
ing the bushings the face side was held 
against the face of the chuck, this with 
the universal chuck, being the means of 
re-setting it practically true. The rough 
end was then faced off, giving the proper 
length of the bushing, and the small 
collar left from the previous chucking 
was turned off to the size of the previous 
turning, and then slightly tapered with a 


_hand scraper, making the extreme end for 


a short distance somewhat smaller than 
the fit in the rod, this allowing for the 
starting of the bushing in the rod, when 
setting up in the press. The bushings 
when turned in this way had a tendency, 
depending on the composition of the metal 
used in the casting, and the amount of 
power used on the chuck wrench in 
tightening up, to come out of the lathe 
somewhat four sided, but as the turning 
and boring were true with each other we 
found this foursidedness disappeared 
when the bushings were forced into the 
rods. 


Saginaw, Mich. A. B. COLE. 








Shop and Office Lighting 


The number of articles appearing re- 
lating to shop and office lighting, shows 
the interest which is at last being taken 
in this important subject. It will be well, 
however, for those interested not to base 
their conclusions solely upon published 
reports and photographs showing what 
has been accomplished, since both may be 
misleading. The quality of the light is of 
as much or more importance as its in- 
tensity and general diffusion. A good 
light is one suited to its purpose and 
falling at the proper angle upon the work 
to be done, and for many purposes, draft- 
ing particularly, the light which comes 
from directly overhead is not the best, 
and this applies with especial force to 
artificial lights as the best of them do 
not possess the desirable qualities of 
daylight. 

It is readily understood that we may 
have a condition in which the supply of 
light is about all that could be asked and 
yet of a quality which would assist very 
little in the production of blueprints; but 
it is less fully appreciated that light sat- 
isfactory to a bookkeeper may prove try- 
ing to a draftsman, and entirely insuffi- 
cient for making tracings. 

Possibly the efficiency and other de- 
sirable qualities of the mercury vapor 
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lamps are, in some cases, more than off- 
set by the depressing effect which this 
light has upon many persons. Just what 
the cause of this influence may be is 
difficult to say. Perhaps it is only on ac- 
count of the peculiar appearance which 
they give to all objects, particularly the 
human countenance. If this is the case 
the impression is upon the mind only, 
and it may be said that men should not 
allow it to affect them; however, the fact 
remains that it produces a condition which 
must be met as fully as though the cause 
were a more tangible one. That men are 
unpleasantly influenced by seeing their 
fellow mortals look like a lot of recently 
exhumed corpses may be convenient but 
it cannot be helped. A point also which 
should not be lost sight of is that a 
photograph of a shop lighted by this 
means is a poor criterion by which to 
judge of the efficiency of the illumina- 
tion for any purpose other than that of 
taking the photograph. The mercury va- 
por light, like that of magnesium, renders 
photography possible with a degree of il- 
lumination entirely inadequate for other 
purposes. With a rosy or a yellow light, 
such as that from ordinary incandescent 
lamps, the effect might be much better for 
nearly every purpose and yet make the 
taking of a photograph a practical im- 
possibility. JOHN J. LITTLEJOHN. 
Pittsburg, Penn. 








A Plea for Straight Piecework 


I fully agree with Mr. Jacobsen’s recent 
articles in the AMERICAN MACHINIST 
(pages 631 and 932, Volume 34) and his 
preference for straight piece work. To 
me it has always seemed more business- 
like to go to a man with a proposition to 
do a certain amount of work for a cer- 
tain amount of money. 

The premium system is used in many 
shops where the men object to piece 
work because it is contrary to the rules 
of their labor organization; it is, there- 
fore, a straddle or compromise. If a 
very careful study is made of the time 
required for each operation on a job by 
a high-grade man, the premium plan can 
be made to work fairly well, but the 
whole scheme is a makeshift as com- 
pared with piece work followed up by a 
rigid inspection system. 

I have always found it a good plan to 
put long distasteful jobs on piece work. 
For example, we had an immense quan-. 
tity of small hexagon nuts to castellate; 
first one boy was put on the job, and 
then another, but in a few days they would 
tire and go fishing, as it was no snap 
job and called for work every minute. 
We had a college boy working with us 
during his vacation, who, to ouh surprise, 
asked for the job on the condition that 
he could have permission to make all it 
was possible to earn; this was readily 
granted. The boys who preferred to go 
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fishing had earned about $1.30 per day 
at this work, but our college boy worked 
like a football hero until it was finished 
and earned about $3.75 per day. 

Mr. Jacobsen refers to the human na- 
ture part of piece work, which recalls my 
experience with a certain mill and drill 
hand of great honesty, small day rate, 
and large family. Occasionally he would 
have a price that was too high; after 
working a while, he would say, 

“Mr. , I can no kill time on 
this job.” 

Then an adjustment would be made. 
On the other hand, if a price was very 
low, it would be, 

“Mr. , | work like h——, and I 
can only make ——.” 

An adjustment was made as readily 
and willingly as in the other case. Thus, 
harmony was maintained and production 
increased per unit of dollar invested in 
plant. 

The idea of cutting a price when a 
man (by mistake) makes over time and 
a quarter is short-sighted. I watch the 
ones whose product curves are straight 
lines, and nine times out of ten find 
a satisfactory excuse to cut the price. 
I believe also that a workman who has 
studied his job to the extent of doubl- 
ing his production by the use of some 
ingenious device of his own contriv- 
ing is entitled to and should be al- 
lowed to get the benefit of the increased 
output long enough to have him feel that 
when the price is lowered he has not 
been robbed. On the other hand, if the 
firm gets up a new labor-saving device, 
it is entitled to the increased output and 
there should be no hard feelings about 
the matter. 

Cleveland, Ohio. 








H. A. PETTIBONE. 











Turning a Wagon Spoke on 
the Engine Lathe 


On page 650, Volume 34, a writer asks 
how to turn a wagon spoke in the engine 
lathe. Fig. 1 shows one of these spokes 
and Fig. 2 a plan of a lathe with a simple 
attachment for turning it. This attachment 
consists of a guide for it fixed on to two 
brackets, B and C, which are attached by 
screws to bed of lathe. The guide bar 
is fastened to bracket C by a stud which 
allows it to swivel. In the guide bar at 
the opposite end an elongated counter- 
bored hole is cut at the radius from C to 
B; through this elongated hole passes a 
stud which holds the guide bar but leaves 
it easy to make the necessary movement 
when actuated by the cam D. This cam is 
a reflex of the oval end of the spoke made 
on a larger scale and cut on the face of 
an ordinary driver plate. E is the cam 


lever fastened to the guide bar at one end 
and on the other end is a stud on which a 
cam roller runs in cam D. Under this 
lever, fastened on the top of the bed, is a 
bracket F in which is a stud that passes 
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through an elongated slot in lever E; this 
stud keeps the cam roller from leaving 
the path and also keeps the lever from 
rocking while leaving it free to move the 
guide bar A. 

We now come to the cross slide of the 
lathe G to which is attached a bracket H; 
this bracket being also attached to slide 
I on the guide bar. 

Fig. 2 shows a spoke in position be- 
tween the centers with a little extra length 
left on for the driver dog, which can be 
cut off after the turning is finished. To 


make up for the extra length taken up by 
the lathe center and driver dog the cam 
a correspondingly greater 


must have 
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Bolts for Flanged Couplings 


In reply to the article by J. O. H. on 
page 892, Volume 34, I beg to inform him 
that flanged couplings are still used a 
great deal at the present time on line 
shafting. 

The formulas given by J. H. Carver, 
on page 585, are quite correct, and he is 
quite right in taking the size of shaft as 
the basis of the calculations. 

In order to transmit power from one 
shaft to another by means of a flanged 
coupling, the diameter of shaft is first de- 
termined from the power to be trans- 
mitted. 

Now, as the flanges of the coupling 




































































ATTACHMENT FOR TURNING WAGON SPOKE IN ENGINE LATHE 


throw. To allow cross-slide G to follow 
the motion of guide bar A, it is neces- 
sary to take out the cross-slide screw and 
use the compound rest to feed in the tool. 
To start turning the spoke bring the 
cross slide along till the slide J is ex- 
actly over the center of the stud K which 
should be in a line with the circular end 
of spoke, there being no movement on the 
guide bar here it consequently turns it 
circular. Start on the tool and put the 
slide feed on, the guide bar will give the 
proper ratio of cut to the tool. It is es- 
sential that the cam roller should be in 
the position indicated on Fig. 3 at L as 
the guide bar is parallel with centers in 
this position. WILLIAM E, SIMPSON. 
Alexandria, N. B., Scotland. 
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DIMENSIONS OF FLANGED COUPLINGS 
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are held together by the bolts, those 
bolts will be subject to shearing stress 
when the power is applied. Therefore, 
the bolts must be of equal strength to the 
shaft. 

If the result of a calculation gives 
a fraction, or decimal size, not a stand- 
ard-sized bolt, use the nearest larger 
standard diameter. 

The accompanying table, giving dimen- 
sions of flanged couplings, may be of use 
to some of the readers of this paper. 

Toronto, Ont. C. ARMSON. 








Heating Shop Floors 


Some time ago I noticed in the AMERI- 
CAN MACHINIST a description of a shop 
that was heated by steam pipes run 
through the concrete floor. This was sug- 
gested as overcoming one of the objec- 
tions to concrete—its coldness. 

I thought at the time that it seemed a 
very good idea but I now have some rea- 
son to doubt it. In the shop where I 
work now, part of the floor is of stone 
and I find no objection to this on the 
score of hardness; but another part of 
the floor is of concrete and through this 
is run the flue from the boiler to chim- 
ney. The floor is distinctly warm here, 
and after standing on it for some time a 
very unpleasant feeling is produced in the 
feet. It seems to affect some of the men 
rather seriously, while others do not no- 
tice it so much. I fear the same effect 
would be produced by steam pipes. 

Manchester, England. FERNS. 








Progress in Nomenclature 

In newly settled regions and among 
children names of persons have meanings 
of their own. A glance at any directory 
whose signifi- 


shows name after name 

cance is as evident as the familiar 
“Fatty,” “Spider” of the playground. 
In New York City the transition from 


streets with significant names to numbers 
makes a step in efficiency which reduces 
geography to mathematics. In our shops 
we no longer tell a new man to take the 


third lathe from the tool room, in the 
second aisle from the south bench, but 
simply to take lathe No. 41, and we 
carry him in our books as No. 1472, 
all of which denotes progress. This be- 


ing the case, is it not a little late to worry 
over definitions of various classes of 
machinery ? We have now No. 0, No. 1, 
No. 1'4, etc., millers, why not say No. 
OK, No. 1K, No. 1'2K?_ K_ signifying 
some type of miller. Then the orator 
in the Senate who wants a duty of 100 
per cent. placed on something can talk 
about millers without conveying any 
definite idea of what he means, just as 
he does now, and the committee can insert 
type K in the list, which will definitely 
mean something. There is a large and 
growing demand for smooth sounding 
words with copious meanings. 
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All this is the result of reading Mr. 
Hildreth’s altogether logical article on 
Page 895, in which he shows us con- 
clusively that we have been talking 
“hindside before” for a century or more. 

I cannot help feeling that it is a waste 
of effort to try to change this term, ma- 
chine tool. Of course, if machine tools 
were an article of such a nature that 
you might ’phone the corner grocery to 
send over a peck, then it might be useful 
to pick exactly the correct name. Trade 
names have the least possible connection 
with the actual thing, as any man knows 
who has followed an order for eggs 
fried from the guest table to the kitchen 
of a restaurant. The fact is that the in- 
definiteness of some terms is their most 
valuable asset. We need some general 
terms with which to address the general 
public. As a matter of fact, it is difficult 
to recall any place where the word ma- 
chine tool is used and where the meaning 


would be any more clear if it were 
changed to “tool machine.” 
Worcester, Mass. ENTROPY. 








Guide Lines for Lettering 


What does the practical draftsman 
think of the surfeit of guide-line sug- 
gestions that has pervaded engineering 
literature within the past few months? 
Have any of them been particularly dif- 
ferent from those frequently met with 
in textbooks on drafting; have any of 
them proved advantageous to the man 
who is so employed in actual practice ? 

The writer has just completed the 
reading of about the ’steenth advice in 
this line, and to one who has any know- 
ledge of custom in the drafting room, ‘it, 
like many of the others, is little short of 
absurd; to a student it might be inter- 
esting, but the matter does not so imply. 
A suggestion is offered for guide-line 
rulings upon a piece of bristol-board, to 
be inserted under a tracing and so used. 
With consideration only of material, it 
is obviously certain that almost the thin- 
nest of such stock would have a tendency 
to bulge the drawing, causing thumb 
tack tears and necessitating constant 
new locations, not to mention the hind- 
rance to rapid performances, and the 
easily soiling qualities of the guide. 

The use of a sheet of guide lines is 
enly applicable where circumstance 
arises for a large amount of lettering to 
be executed in a particular place upon 
the tracing, such as a bill of material or 
specifications. In this instance, uniform 
ink rulings on tracing cloth, a sheet in 
size about 8x12 inches, will allow keep- 
ing the drawing flat, and result more 
satisfactorily to the draftsman than 
any other material. Unless a few such 
are ruled up, offering a variation in 
lettering hight, even this has its limits, 
for those suited to a large tracing will 
hardly be adapted to the smaller draw- 
ing. 
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In actual drafting work, with time at 
a minimum, to apply guide lines in a 


manner other than mentioned  be- 
comes a _ contradiction of the rules 
of practice. For illustration, con- 


sider a drawing of machine details, with 
parts to be enumerated and shop in- 
structions given. The time required to 
shift a guide device under a tracing, ar- 
ranging it first here and then there, pull- 
ing and replacing thumb tacks, would be 
considerable. Additionally, it necessarily 
demands squaring up with the work, from 
time to time, and its application will tend 
far more to retard than to assist, allow- 
ing that its use be permitted, which is 
greatly to be doubted. Similar conditions 
prevail in any branch of regular drafting, 
especially glaring in structural work. 

The live draftsman, in practice, soon 
becomes so adept in lettering as to find 
that a single light pencil line is all that 
is wanted; many do not even require 
this. The letters, when once the knack and 
skill are acquired, shape themselves to 
size and have as much uniformity as 
though two or three lines were employed. 
The business drafting room has little use 
for propositions involving the workman’s 
time, unless specifically advantageous; 
it is after time-savers, not time-consum- 
ers. If we deal with the young drafts- 
man, starting out, he should be guided 
to see in the real light, and apply his 
talents accordingly. 

L. R. W. ALLison. 
Los Angeles, Cal. 








Enlarging the Bore of Emery 
W heels 


I note Daniel Melrose’s device for en- 
larging the holes in emery wheels, de- 
scribed in the AMERICAN MACHINIST on 
page 888, Volume 34. The same results 
can be accomplished just as quickly and 
with less expense by taking two or three 
old files and clamping them together in a 
vise. When the files become worn they 
can be ground flat on a grinding wheel, 
but Mr. Melrose could not do this with 
his device, but would have to have an- 
other made, at some expense. 

Files are used for enlarging the holes 
in wheels by four or five grinding-wheel 
makers that I know of, and I have no 
doubt but that the majority of them fol- 
low the same practice, as the files can be 
bought for a few cents per pound. 

Providence, R. I. J. C. STRONG. 








Diamonds for grinding purposes are 
sold under the trade name of bortz, some 
being fairly clear and showing crystal 
formation, while others are not even 
translucent, owing to so many angles to 
the layers. They are about equally hard, 
however, and break and grind up into 
powder or dust of about the same value. 
Commercially, bortz ranges from 60 
cents to S1 a carat. 
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Turret Lathe Air Chucks and 
the Grinding of Hexagon 
Packing Nuts 
In the plant of the Nelson Valve Com- 
pany, Philadelphia, Penn., nearly all of 
the turret lathes used for machining 
brass valves are equipped with pneumat- 
ic chucks, similar to the ones shown on 
the Bardons & Oliver machines in 

Figs. 1 and 2. 

Fig. 1 has a medium-sized chuck body 
with a draw-in master collet A into the 
jaws of which false jaws, shaped to 


hold different pieces, may be fastened 
B is an air cylinder in 


with screws. 
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operated in practically the same way 
as the pneumatic lathe chucks, the air- 
valve lever being shown at A. 


GRINDING HEXAGON VALVE PACKING 


NuTs 
Hexagon valve packing nuts are 
ground 16 at a time on a double-disk 


grinder, as shown in Fig 4, the nuts being 
placed on pins set into a handled bar 
like the teeth of a comb, a hinged end 
piece holding them on the pins. This jig 
is then placed between the disks and 
two sides of the nuts ground, then they 
are shifted one-sixth of a turn and two 
more sides ground, three shiftings com- 
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The Turin Exposition Power 
Plant with Less than 12 


Per Cent. Steam Engines 

The tendency to break away from the 
piston steam engine is evidenced by the 
power plant of the Turin exposition, 
which has a 600-horsepower compound 
by Tosi, of Legnano, and a 500-horse- 
power vertical by Swiderski, of Leipsic. 
Tosi has a 4500- and Swiderski a 1200- 
horsepower steam turbine, and Tosi a 
600- and a 1200-horsepower oil engine; 
Sulzer Brothers, of Winterthur, and Lon- 
gan & Wolf, of Milan, have an oil engine 
of 1000 and 450 horsepower-sespectively. 











Fic. 1. 


which a piston works, which is connected 
by a quill through the spindle to the 
collet A. The pressing down of lever C 
allows the air to enter the cylinder and 
force the piston back, closing the chuck. 
Throwing the lever back shuts off the air 
from the supply pipe and allows the air 
in the cylinder to escape, which opens the 











Fic. 3. PNEUMATIC BENCH VISE 


chuck. Lever D is used to start or stop 
the machine by means of the chains E 
and F, running up to the countershaft. 
Fig. 2 is practically the same, except 
that the chuck used is larger and the 
collet is of different form, the lettering 
being the same for both halftones. 

A pneumatic bench vise used by the 
assemblers is shown in Fig. 3, which is 





PNEUMATIC DRAW-IN CHUCK FITTED TO TURRET LATHE 





Fic. 2. 














Fic. .4. 


pleting the job in a fraction of the time 
that would be required by the milling 
process. 

The halftone also shows the individual 
dust system used on this particular ma- 
chine, A being the motor running an ex- 
haust fan connected by piping to the disk 
hood, and B the pipe leading from the 
fan to the dust bin. 





Disk GRINDER 





SAME TYPE OF CHUCK FOR LARGER WoRK 











AND Dust SYSTEM 

Thus in a total of 10,000 horsepower 
the piston steam engine has but 1100 
against 3300 for the oil engine and 5700 
for the steam turbine. There are no gas 
engines in the exposition. 

Of course, the tendency 
and feature the new rather than the old, 
but such a power plant would have been 
undreamed of a few years ago 


is to exhibit 
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Making a Combing Roll 


One of the interesting things in con- 
nection with the making of textiles is 
the combing of the material by what 
seems to be a series of saw teeth on a 
cylinder. 

These are made in different ways, 
some being punched from circular disks 
and held on a cylinder with washers 
placed between them. In one of the 
styles of machines made by the Curtis 
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which is fastened to the tool block of 
the carriage so that they feed along 
together and, in this way, the strip is 
securely fastened at a comparatively 
rapid rate. 








Grinding Piston Rings 


The illustration shows an_ interesting 
method of grinding piston rings on the 
Blanchard vertical-spindle grinder. Rings 
A and B are used to assist holding the 














Fic. 1. ROLLING IN THE COMBING STRIPS 


& Marble Company, Worcester, Mass., 
these are formed in an entirely different 
way. As can be seen in Fig. 1, the long 


shaft is first cut with what is practically ° 


a thread of the right size to receive a 
strip of soft steel which has the teeth 
cut on one edge. These strips, a sec- 
tion being shown in Fig. 2, are cut very 
rapidly under a punch press and wound 
on reels as can be seen at the end of 
the lathe. 

From here it is run between the two 
rollers shown, the desired tension being 


J NIP... A\ a \ ee 
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Fic. 2. A SECTION OF THE COMBING 
STRIPS 


secured by the weighted arm connected 
with the upper roller, and the tooth strip 
is fed into the thread already cut into 
the bar. Following this, as it is wound 
into the threaded groove, is the sub- 
stantial roller tool, shown in the tool 
post, which forces the metal of the bar 
down against the side of the strip and 
holding it firmly in place by what is 
practically a peening process. The ten- 
sion rolls are supported on an upright 
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against each other so that when they 
are drawn down by the magnetic chuck, 
they are very firmly held and can be 
easily ground to a perfectly flat surface. 
This suggestion should be available for 
holding other work and shows very 
plainly that even with the best of equip- 
ments, the ingenuity of the operator has 
much to do with successful production. 








Private Information 
By E. H. HENRY 


Take almost any shop’ employing 
skilled mechanics and close investigation 
will show that every foreman and every 
machinist has some information locked 
up in his cranium that ought to be in the 
possession of the manager, but is not. 
This information may range from the 
knowledge that there is a vital error in 
some drawing that must be allowed for, 
to the knowledge as to which one of the 
lines on the tailstock is the proper one 
to set to to turn straight. Many men 
consider these things assets of their own 
and believe that the possession of such 
knowledge helps them to retain their po- 
sitions, not realizing that their employers 
are not aware that this information is in 
existence. 

Any man may be reasonably sure that it 
is much to his advantage to furnish 
records or reports of all these things to 
the management, and that whatever he 
can do in that direction will redound to 
his credit, in some shop if not in the one 
in which he may happen to be employed. 

The information belongs to his em- 





GRINDING Piston RINGS ON VERTICAL-SPINDLE GRINDER 


ring sections in place, the former being 
held entirely by the magnetic chuck sur- 
face. 

By placing the piston-ring sections in 
the manner shown, they receive the 
Steadying effect of both the inner and 
outer rings and at the same time wedge 


ployer, he has paid for it and as a matter 
of mere policy it should be delivered. If 
it is not delivered it will have to be 
sought by the employer, and is being 
sought more and more persistently. If 
found in the possession of some “trusted 
employee” it will not prove an asset. 
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tions “or its equivalent,” thus making it 
read: “Wanted a technically educated 
man, or man with equivalent educa- 
tion.” 

The employer wants a man capable of 
doing his work, and in the majority of 
cases does not care whether he has a 
technical education or not, provided he is 
technically fit. The easiest way for him 
to specify this requirement is to ask for 
a technically educated man. With this 
interpretation it is evidently in order for 
a man to apply for a position for which 
he believes he is qualified and for which 
he can meet the specification in spirit if 
not to the absolute letter. However, in 
making such application he should dis- 
tinctly state the way in which he fails 
te meet the exact letter of the require- 
ment. 
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During 1910, 1,488,400 copies. For June, 
1911 (American weekly, American monthiy, 
English weekly and German weekly), total, 
129,000. 

Of this issue 23,250. 

None sent free regularly, no returns from 
news companies, no back numbers. 
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What is Meant by ‘“Techni- 
cally Educated Man’’ 


A correspondent writes us in regard to 
advertisements for men, stating that 
many of these specify “wanted a tech- 
nically educated man,” or make use of 
some expression that has a similar mean- 
ing. He says that he has never had an 
education in any of the technical schools 
of this country, but that he has studied 
nights, has read the leading technical 
publications, has been entrusted with 
much important work, and has frequent- 
ly demonstrated his ability to turn out 
more and better work when placed along- 
side of technical graduates. He asks 
further if the use of an expression spe- 
cifying a technically trained man is not 
unfortunate both from the viewpoint of 
the employer and the applicant; the first 
may not receive application from men 
who would be suited for the work in 
hand, simply because they are not gradu- 
ates of engineering schools, and the 
other may fail to apply for positions for 
which he is well fitted, because he can- 
not meet to the letter the provision of 
the advertisement. 

There is a great deal of justice in this 
position. 

Undoubtedly in many cases the way 
to construe this requirement is to add 
the phrase found in so many specifica- 


Misfit Machinists 


The problem of fitting the different 
pegs into the holes for which they are 
adapted is being more seriously and intel- 
ligently considered than ever before. As 
usual in matters of this kind, Massa- 
chusetts is in the lead with her vocational 
bureau under the direction of Meyer 
Bloomfield, who has long been connected 
with work along these lines. 

As a result of this work, teachers in 
and around Boston are learning how to 
study the natural tendencies of their pu- 
pils, and to advise them far more intelll- 
gently than formerly, regarding the voca- 
tion it is advisable to follow. 

This work involves collecting data re- 
garding different trades, such as physical 
and mental requirements, opportunities for 
advancement, hours, wages and similar 
conditions, so that boys and girls may 
know something definite to look forward 
to. 

While such a work must of necessity 
be slow, anything which tends to prevent 
square pegs from getting into round 
holes, will be welcomed by every progres- 
sive manufacturer. He knows all too 
well the inefficiency of workers who have 
little aptitude for the tools. 

There are many men working in ma- 
chine shops who would make better bar- 
bers, cooks, artists or musicians than 
they do machinists and be far happier. 
But, through lack of knowledge or the 
necessity of getting a job, they drifted or 
were forced into the shop to become mis- 
fit machinists. And, after working at any 
line a few years, it becomes very difficult 
to change. Another case where an ounce 
of prevention is worth a pound of cure! 

Any man is more efficient when work- 
ing at something he likes, and if every 


man in the shop had inborn mechanical 
teudencies, that shop would have a 
marked advantage. With every man in- 
terested in his work, the production would 
increase in both quality and quantity, and 
the men be happier than at present. 

Misfits are a detriment to any trade as 
well as to themselves, and any movement 
which will tend to improve conditions in 
this respect will be welcomed by progres- 
sive men in all lines. 








Setting up Plans for Machine 
Tools 


Frequent practice in regard to furnish- 
ing setting-up plans for machine tools is 
to make use of a type blueprint either 
for each size of a given kind of machine, 
or for a given kind of machine with 
suitable dimensions filled in for the size 
being shipped. It is doubtful if manv of 
these plans furnish all of the informa- 
tion that the purchaser needs. 

A common omission is the size and lo- 
cation of projections. Others are the lo- 
cation of the countershaft driving pul- 
leys with reference to the base of the 
machine, and the minimum clearances 
required to remove parts of the machine 
in case of repairs. 

Receiving pits and openings for the 
removal of chips are frequently ne- 
glected, necessitating additional expense 
and construction after the machine is in 
use. The matter of foundation bolts is 
often left in a haze. There are many 
machines which require no foundation 
bolts at all, provided they are set on a 
concrete foundation or concrete floor and 
grouted into place. This is a point upon 
which the setting up print should be 
specific. In this same connection are 
pits and openings for elevating screws, or 
parts that must pass at times below the 
normal floor line. It is often not self- 
evident from a glance at the machine 
whether or not these parts do go below 
the floor level, and if they do, how great 
is their travel? If head room below is 
important, it is something of a task to 
jack up the machine sufficiently to de- 
termine this travel by actual measure- 
ment of the parts, or to approximate it 
by measuring the machine with the mem- 
bers in ordinary working position. 

Still another point; while the speeds of 
pulleys in countershafts are usually 
given, much less care is taken to show 
the direction of rotation of all of the pul- 
leys. This is a question which the man 
who is setting up always has to settle 
before he can finish his job. 

A mechanical engineer who has had a 
vast amount of experience in setting up 
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machine tools, gave as his opinion that 
there are very few setting-up plans that 
give all of the information required by 
the engineer or millwright who is putting 
the machine in place. Such prints should 
be considered as applying not merely to 
a type of machine, but to every individ- 
ual of every size, and should be accurate 
for those conditions. They should be con- 
sidered as serving not only for the orig- 
inal setting up, but for filing away in 
case of need if the machine is moved 
from one department to another, or from 
one shop to another. The old saying 
that if you make a machine part too 
strong nobody knows it, but if you make 
it too weak everybody knows it, can be 
paraphrased in this connection, thus: If 
you give too much information on a set- 
ting-up print, nobody knows or cares; but 
if you give too little, somebody knows 
and most decidedly cares. 








Vigilance in Safety Devices 

It is not enough to merely design and 
put on safety devices to protect em- 
ployees. That is a splendid start but 
only half the story—perhaps only a third. 

Another third is to keep the devices on 
the machines and in good working order. 
One company prints this admonition on 
all its orders for repairing machines, 
“Replace all safeguards before leaving 
the job.” 

The final point is in connection with 
the man. 

Whenever a man is hired into a de- 
partment, or transferred from some other 
part of the works, or changed from one 
machine or job to another, he should 
be specifically told of the points of pos- 
sible danger, shown the safeguards and 
their uses and instructed how to avoid 
accidents in doing his work. 

Here, as elsewhere, we need to apply 
eternal vigilance. 








New PuBLIicaTIONS 


PRINCIPLES OF SCIENTIFIC MANAGEMENT. 
By Frederick W. Taylor. 144 pages, 
5'%x834. Harper & Brothers, New 
York and London. Price, $1.50. 

See page 108. 


INDUSTRIAL PLANTS, by Charles Day. 
Two hundred and ninety-four 5x7% 
inch pages, 48 illustrations, two 
folding plates. The Engineering 
Magazine, New York, and London. 
Price $3. 

The object of this book is both de- 
scriptive and argumentative; descriptive 
in the sense that it deals in considerable 
detail with the large amount of provi- 
sional data necessary before a modern 
industrial plant can get itself satisfactor- 
ily housed, and argumentative in the re- 
spect that its author’s main object is to 
emphasize the necessity of “looking be- 
fore you leap” when the erection of a 
new factory is in question. In writing 
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this book Mr. Day has unquestionably 
rendered great service to industrial man- 
agers. 

Though he has an irritating habit of 
introducing symbolic classifications such 
as “P-j,” or “M-(3) a, b, c, d, e,” at the 
head of his most important paragraphs, 
the book is written in a clear style and 
forms a good resumé of the large number 
of factors that enter into the construction 
of industrial plants. Its principal fault 
is a tendency to over-elaboration, such 
as in the chapter on machine shops, where 
much space is devoted to the discussion 
of details only remotely connected with 
the design of plants. 

Chapter I is mainly introductory. 
Chapter II deals with the determination 
of the specific requirements of the pro- 
posed business. Chapter III deals with 
selection of sites, types of building con- 
struction, layout, etc., and comparison 
with financial limitations. Chapter IV 
discusses preparation of plans and spe- 
cifications. Chapters V and VI deal with 
getting bids, making the contract, and 
starting up. Chapter VII is one of the 
most interesting, as it deals, by the aid 
of diagrams, with the important question 
of “routing” and emphasizes the im- 
portance of having a clear idea of the 
proper succession of the different stages 
of manufacture, and providing accommo- 
dation accordingly. Chapter VIII on 
“Characteristics of Metal Working 
Plants” is rather disappointing. It mixes 
up its proper subject with dissertations on 
employment of labor and elementary re- 
marks such as “As machines are not 
automatic, there are usually a number of 
different methods by which given opera- 
tions can be performed.” This fairly ob- 
vious fact is used, however, by Mr. Day 
to introduce a very doubtful deduction. 
He goes on to say “but only one of these 
represents maximum efficiency.” The 
bearing on building construction of this 
sort of statement is none too close and it 
would have been better omitted. Another 
sonorous platitude of the same kind is 
“The efficiency with which machines oper- 
ate depends on the degree to which con- 
ditions representing maximum economy 
are maintained.” 

Having already given some attention 
to machine-shop construction in the 
eighth chapter, Mr. Day devotes chapter 
IX to the “Specific Requirements of Ma- 
chine Shops.” One might almost read 
through this chapter without guessing 
that it had any bearing on the subject of 
constructing industrial plants. According 
to the author it has been written to “ex- 
emplify that kind of detail knowledge 
which should be possessed by engineers 
who arrange, plan and construct indus- 
trial properties.” This seems a strong 
statement. If so, then no cone can con- 
struct a shoe factory without having an 
exceedingly close knowledge of the shoe 
trade in the most minute detail. For 
this chapter deals, in a classificatory way, 
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with such matters as speeds, feeds and 
cuts, power required for different types 
of machines, the eleven “shop considera- 
tions bearing upon machine drive” one 
of which we note with great interest and 
some incredulity is our old friend “func- 
tional management.” The work of Mr. 
Taylor, Mr. Gannt and Mr. Barth is re- 
ferred to in more than one place, and we 
are told that “the true import of this work 
was not appreciated by shop managers 
generally, until they were confronted with 
the wide differences existing between the 
amount of work that could be accom- 
plished in connection with modern equip- 
ment operating under best conditions and 
the figures of average results secured in 
their shops with the same kind of equip- 
ment.” We believe some shop managers 
are even yet unconvinced. The three re- 
maining chapters are devoted, respective- 
ly, to some characteristic examples of 
modern plant construction, to demon- 
Strating the value of the expert’s services 
and the need for remunerating him hand- 
somely. 

Taking the book as a whole it contains 
a great deal of very useful matter, profit- 
able to all who contemplate building new 
plants. But the author’s tendency to dis- 
cursiveness is somewhat too evident. 








PERSONALS 
Edward Rivett, president of the Rivett 
Lathe Manufacturing Company, Brighton, 
Boston, Mass., sailed for Europe on July 
13 for a six weeks’ trip. 


Joseph Borovitz, until recently factory 
manager and chief engineer of the plant 
of Adams Brothers Company, Findlay, 
Ohio, has accepted a similar position 
with the F. A. L. Motor Company, 
Chicago, III. 

Alonzo Pawling, president and treas- 
urer of the Pawling & Harnischfeger 
Company, Milwaukee, Wis., and for meny 
years a prominent figure in the machin- 
ery field of this country, has disposed of 
his interests in the company, and has re- 
tired from business life. Mr. Harnisch- 
feger becomes president and treasurer; 
W. H. Hassenplug, vice-president; F. P. 
Breck, second vice-president and S. H. 
Squier, secretary. 








OBITUARY 


Oscar J. Beale, for many years gear 
expert with Brown & Sharpe Manufac- 
turing Company, died on Sunday, July 16. 
A notice of his life and work will be 
published in next week’s issue. 


H. F. Frohman, general manager of 
the S. Obermayer Company, Cincinnati, 
Ohio, died on July 15. Mr. Frohman 
was a native of Cincinnati, and was 
connected with the Obermayer Company 
since 1886. He was secretary and treas- 
urer of the old company and on reorgani- 
zation in 1901 he was elected general 
manager and treasurer. 
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Diamond Speed Shifter 


The diamond speed shifter, shown by 
the engravings, consists of a steel tube, 
extending from the machine to the ceil- 
ing and pivoted at both ends to turn 
freely. Attached to the upright tube, in 
a position convenient to the operator’s 
hand, is a lever and attached to the tube, 
also, in a position suitable to engage the 
belt, close to the countershaft cone, is a 
short arm, the outer end of which forms 
a loop, through which the belt runs. 

The operator desiring to change the 
speed of his machine, merely pulls the 




















Fic. 1. DIAMOND SPEED SHIFTER 


lever attached to the upright tube. This 
action forces the loop, and with it the 
belt, around behind the next higher step 
of the cone, when the belt is instantly 
engaged by the revolving pulley and 
drawn into position for the next higher 
speed. To decrease the speed, the lever 
is pushed instead of pulled. This re- 
verses the action of the loop arm, and 
pulls the belt from the higher to the 
lower step of the cone. The shift from 
a higher to a lower or a lower to a higher 
speed may be accomplished instantly, 
while the tool continues cutting. This 
simple device prevents waste of time, 
which is unavoidable where the old 
“shifting pole” method of changing 
speeds, still prevails. 

It also acts as a safety device in pre- 
venting injury to the workman’s hand, 
which may be caused by the belt when 
shifting by hand from one speed to an- 





New or improved 
machines,tools or 
shop appliances will 
be briefly illustrated 
and described here. 
Amore full and detail- 
ed description will be 
given —if it can appear 
here first. 

ALL descriptions appear 
in ALL editions of- 
the paper—American, 
Weekly English and 
Weekly German 




































the device is 
plicable as a safeguard in preventing the 
accidental starting of the machine by the 
shifting of the countershaft belt from the 


other. Furthermore, ap- 


loose to the tight pulley. In Fig. 2 the 
arrangement for this purpose is illus- 
trated. 

Here the device is attached to the rear 
end of the lathe and a link connects the 
overhead rod with the shifter rod and 
belt forks. In order to shift the belt 
onto the fast pulley the handle of the 


pe 


Fic. 2. BELT SHIFTER ARRANGED TO Con- 
TROL THE COUNTERSHAFT ON THE 
FAstT AND Loose PULLEYs 


device must be raised from its locked 
position °-4 turned sufficiently to operate 
the overhead shifter rod. Upon stopping 
the machine again the handle locks the 
belt shifter in position where the counter- 
shaft cannot be started without again 
lifting the controlling handle. 

This device is manufactured by the 
Diamond Iron Works, Minneapolis, Minn. 





A Blueprinting Machine 


The halftone shows a blueprinting ma- 
chine, built by the Revolute Machine 
Company, 417 E. Ninety-third street, New 
York. 

The machine is equipped with six high- 
power arc lamps, will print continuousrolls 
or separate cut sheets, the paper travel- 
ing across the feed table with the tracing 
on top, and is carried with the tracing by 
suitable guides, around the top roller and 
onto the surface of the revolving glass 
cylinder, between the glass and a set of 
38 endless canvas belts. These belts hold 

















A BLUEPRINTING MACHINE 


the paper and tracing in close contact 
with the cylinder through one-half revo- 
lution, during which time the printing is 
done; the print and tracing then drop 
into the chute and are caught in the 
trough at the bottom. It is made only in 
one printing 57 wide, and 
the speed of paper through the machine 
varies with the different tracings and 
paper and with the nature of the supply 
current. 


size, inches 


Six lamps, operating at 10 amperes 
each on direct current of 220 volts will 
print the rapid electric papers through 


new tracings at 20 linear feet per min- 
ute, and usable prints can be made much 
faster. 

The speed of the machine is controlled 
by a lever, which connects with a friction 
drive. 
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Bevel Gear Roughing Shaper 

The illustration shown is a bevel-gear 
roughing shaper, designed by Gould & 
Eberhardt, Newark, N. J. The principal 
function of the machine is to take care of 
the roughing or stocking out of bevel 
gears preparatory to having them fin- 
ished on a bevel-gear planer. 

This machine is particularly adapted 
to roughing out automobile differential 
steel bevel gears that have projecting 
hubs on the cone or small end of the 
gear. 

To accomplish the above work, the 
high-duty shaper lends itself very well 
on account of its high number of metal 
removing strokes made possible in this 
machine by a double train gear drive, 
and has been modified so as to allow one 
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so as to cut one or two gears at a time 
up to the capacity of the machine with 
suitable means for holding the blanks 
rigidly, and lubricating the tools, and so 
they can be removed very rapidly when 
finished and replaced with new blanks. 
The illustration shows two nickel steel 
20 T- 5/7 pitch bevel gears being 
roughed out at one time in 6 minutes or 
3 minutes each. They have projecting 
hubs and to remove the chips that accu- 
mulate in the groove between the pro- 
jecting hub and the inside face of the 
gears, two hook tools have been pro- 
vided that fit in the groove, under spring 
tension, and which can be easily thrown 
out of position when taking off the gear. 

The indexing of the blank from one 
tooth takes place at every return stroke 





— 
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BEVEL GEAR RGUGHING SHAPER 


or two bevel gear blanks to be rigidly 
held at the proper angle and indexed at 
every return stroke of the ram while the 
shaper head is automatically fed down 
at each stroke until the proper depth is 
reached, and then the feed is automati- 
cally thrown out and the blanks removed. 
The machine makes 100 cutting strokes 
per minute. 

In this machine the regular crosshead 
slide and table have been removed and a 
special work head with an _ indexing 
mechanism has been substituted in their 
place. This workhead may be arranged 


of the ram; that is, when the tool is clear 
of the work and is, therefore, positively 
controlled by the reciprocating of the 
ram. After the indexing has taken place 
and before the tool engages the work, 
means are provided to lock the work 
spindles so that the blank is securely 
held while undercut. 

As the ram returns and the tool is out 
of the cut, the automatic vertical feed to 
head takes place and so continues to 
operate until a small trip dog located on 
one side of the head and which must be 
previously set to feed the tool to the 
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proper depth, disengages the feed. A 
large foot brake is arranged to act on the 
driving pulley and enables the operator 
to stop the machine instantly. An auto- 
matic oil pump and large oil reservoir 
are regularly furnished and the machine 
weighs about 4300 pounds. 








Toggle Drawing Press 


The press shown herewith was de- 
signed primarily for deep double-action 
work, such as automobile brake drums, 
gear cases, dust covers, etc., but may be 
used as a Single-action press, thereby 
giving it a greatly increased capacity. 

The base is an iron casting internally 
ribbed and trussed. Projecting upward 
from the corners of the base are four 
steel columns, each being 9 inches diam- 
eter, which is considerably in excess of 
what is necessary from a standpoint of 
strength, the additional metal serving to 
stiffen the entire construction. These 




















TocGLE DRAWING PREss 


columns fit into true bored holes in the 
base and are firmly secured thereto, being 
connected at the top by heavy castings, 
the end stays containing the journal bear- 
ings for the shaft. The columns serve as 
slide bearings for the ram, in addition to 
their main function, which is to take the 
tensile stresses. 

The shaft is a heavy steel forging, hav- 
ing a diameter of 12% inches at the 
journals and 15 inches at the crank. 
Keyed to the ends of the shaft are steel 
gears with cut teeth. A cam groove in 
one of the gears gives vertical motion to 
the yoke at the left of the machine. The 
yoke gives a partial rotary motion to the 
toggle shafts and they in turn drive down 
the ram, the plunger or inner ram being 
driven by a crank at middle portion of the 
shaft. 


SS 
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By disconnecting the toggles at front 
and back, the machine is changed into a 
long-stroke single-acting press, the up- 
per die being attached to the plunger. 

The machine is a recent product of the 
Ferracute Machine Company, Bridgeton, 
N. J., weighs about 70 tons and exerts a 
pressure of 1000 tons. 











Improved Heavy Duty Driller 


The Colburn Machine Tool Company, 
Franklin, Penn., has lately made some 
improvements in its line of heavy-duty 
drillers described in detail at page 1189, 
Volume 33, Part 1. The _ illustration 
shows the D-3 size machine, which has a 
capacity for drilling three-inch holes with 
high-speed drills in solid steel. 

The first machines had a right-angle 
drive, necessitating the use of quarter- 
turn belts when a number of machines 

















HeAvy Duty DRILLER 


were set in a row and driven from one 
line shaft. 

This is now changed, so that the main 
driving shaft in the speed box, on which 
is mounted the driving pulley, sets par- 
allel to the line shaft. This allows any 
number of machines to be set in a row 
side by side and belted with straight belt 
direct from one line shaft. 

The speed box is an entirely new de- 
sign. It is mounted upon a substantial 
extension or knee at the rear of the main 
column. There are eight changes of 
speed obtained through sliding gears and 
positive clutches. All speed changes are 
made with the two levers E and Z whicn 
are within easy reach of the operator 
while standing in front of the machine. 
Four speed changes are made with lever 
F. All the gears in the speed box are 
made of steel and the corners of the 
teeth beveled where they slide together. 
Gears subjected to the heaviest strain are 
hardened. All bearings have bronzed 


AMERICAN MACHINIST 
bushings. The feed box is so designed 
that it forms a tight non-leakable oil 
reservoir. A target /, on top of the speed 
box in plain sight of the operator, shows 
which gears are engaged. A set of back 
gears increases the speeds to eight and 
these are engaged and disengaged by 
means of lever Z. 

The machine is driven through a fric- 
tion-clutch pulley operated by means of 
lever G. The gears run at a high rate of 
speed and it is impossible tO make the 
speed changes when driven by the regu- 
lar clutch pulley on account of the severe 
impact caused by too sudden engage- 
ment of the gears and clutches. To over- 
come this, an auxiliary friction clutch is 
interposed between the main friction 
pulley and the gears in the speed box. 
This auxiliary friction is operated by 
means of lever F and by its use the gears 
are made to turn very slowly and the 
different speed changes can be made 
without jar. 

The different speeds and feeds ard the 
combination by which they are obtained 
are shown on a speed and feed index 
plate attached to the feed box in plain 
sight. 

The feeds, of which there are six, are 
obtained by means of the pull rod X, 
operating the back gears and the pull roa 
W operating the dive key. 

In addition to the graduated-dial auto- 
matic feed-tripping device another safety 
trip is added which automatically trips 
the feed when the spindle has reached 
its lowest position. This prevents pos- 
sible accident of feeding down too far. 

To arrange the machine for motor 
drive a special bed plate having an ex- 
tension for the motor is provided. The 
motor sits directly under the clutch pul- 
ley to which it is belted. The clutch 
pulley allows the machine to be stopped 
and started without stopping the moto. 
This machine is built with either standara 
bracket type of table or with compound 
table as shown in the illustration. 


—— 
— 








Semi Automatic Rivet Driller 


The machine shown herewith has been 
designed and built for drilling the ends of 
solid rivets of various styles into a 
tubular form. 

There are nine drilling spindles con- 
stantly working and one rivet-loading or 
inserting spindle. A simple and quick 
hand feed is used and the output is fifty 
soft-steel rivets drilled per minute with 
hole 0.17 diameter and 7/32 deep. 

The accompanying illustration shows 
the front or operator’s side of the ma- 
chine. The constrvction of the machine 
consists of a one-piece column of ten 
drilling heads revolving at the rate of 
five revolutions per minute around a cen- 
tral stationary upright post, which is cast 
in one piece with the table. Each drill- 
ing head is provided with a drilling 
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spindle, running in a two-piece feed quill 
of such construction as to allow the drill- 
ing pressure to be overcome, should hard 
rivets be encountered and thereby pre- 
venting the stalling of machine or break- 
age of drills. On the inner side and at 
the top of each feed quill is located a 
roll which holds contact by a compres- 
sion spring with a rim-feed cam fastened 
to the top of the central post. 

The means of adjustment for different 
depths of holes and for taking up the 
wear of the drills are at the top of the 
central column. The rim cam is adjust- 
able vertically to allow rivets of different 
lengths to be drilled. 

Each drilling spindle is driven by a 
fiber pinion, the ten pinions meshing with 
a common central driving gear, the shaft 
of which passes downward through the 
center of the central post and connecting 
by bevel gears to the pulley-driving shaft. 

















SEMI-AUTOMATIC Rivet DRILLER 


The column is driven by a worm and 
gear, the worm shaft being connected by 
a pair of spur gears to the pulley shaft. 

Each drilling head is provided with .an 
anvil and a clamping vise jaw for hold- 
ing the rivets during the drilling. The 
vises are opened and closed at the proper 
time by bell crank levers, the lower end 
of which is provided with a roll that has 
contact with a stationary plate cam. This 
cam is adjustable to allow the vise jaw 
to clamp rivets with heads of different 
thicknesses. 

The rivets are automatically carried to 
the vises by the rotary movements of a 
circular friction dial and are fed auto- 
matically into the vises by a push finger 
that derives its motion from a cam, the 
shaft of which is operated through a 
pair of spiral gears by the worm shaft. 
The rivets are ejected by a stationary 
thin sheet-steel finger that reaches into 
the vise opening and wipes them out as 
they pass by. Oil is forced to the drills 
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by a Brown & Sharpe oil pump, the 
oil being carried through the middle of 
central gear shaft to a distributing head 
at the top, where it is led to each drill 
individually through oil tubes. 

The machine occupies a floor space of 
about 32x39 inches, weighs 1600 pounds 
and is built by the Langelier Manufac- 
turing Company, Providence, R. I. 








The College Graduate 
By ENTROPY 


There is an idea most prevalent at 
about this season of the year to the effect 
that a man with a trained mind is thereby 
enabled to immediately grasp the details 
of any hitherto unknown trade or pro- 
fession. No doubt some thousands of 
young men have just graduated from 
school with the firm conviction that all 
that is necessary for them to do is to 
grasp the world by the heels and shake a 
living out of it. Yet many will have to 
begin with a very modest shake and scme 
quick dodging to keep out of line of 
some lively heels. Still they believe it is 
only a question of a few months before 
they will be called before some Con- 
gressional committee in the guise of third 
vice-president of some Octopus. Experi- 
ence teaches them nothing. They point 
with pride to the first vice-president of 
so and so and remark that he graduated 
in the class of umpty-ump, but they for- 
get that he rose to that position by pure 
gall or by matrimony or that he waded 
about in the slough of despond for years 
before he began to rise. 

There is little doubt but that a trained 
mind is a fine thing to have in the family 
but we feel a deep pity for the man who 
expects to make it a substitute for ex- 
act detailed knowledge, for he is sure to 
need a parachute or a feather bed to 
drop on sooner rather than later. 

It will not do to assume, on the other 
hand, that, because a man trained in the 
shop cannot always give up his knowl- 
edge of details in logical form and in 
perfect English, he does not possess any- 
thing worthy of attention or that he is 
secretive about it. The trouble most likely 
lies in his passing over of details as per- 
fectly obvious which are as necessary to 
the trained mind as to any other kind of 
a mind but his own. 








Cincinnati Superintendents’ 
and Foremen’s Club 


The superintendents and foremen of 
the shops in the Oakley colony near Cin- 
cinnati, Ohio, have formed a club for 
educational purposes along mechanical 
lines and will be glad to hear from the 
manufacturers of machinery with a view 
to arranging a series of lectures on sub- 
jects that will be of interest and value to 
all. The secretary of the club is C. W. 
Moon, care of the Triumph Electric Com- 
pany. 
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Motor Car Experimental 
Work 


By DoNALD HAMPSON. 


Figs. 1 and 2 illustrate the method 
used in making the coils for a steam 
generator; the coils being of 3g-inch c)- 
per tubing. 

M is a mandrel mounted on lathe cen- 
ters and having a half-round groove cut 
in its face of a pitch equal to the re- 
quired pitch of the coils. A shank S fits 
the tool post and carries at its free end 
a roller R also grooved and set at the 
angle of the “thread.” To produce the 
coils, the roller groove was set in line 
with the groove in the mandrel when the 
gears were in and a length of tubing 
just caught between the two at the end 
of the thread and the lathe started. At 
T is shown the tubing after a couple of 
turns are made. 

“He” wanted the dies made to form 
copper strips into the shape shown in 











Fiq 4 
MoTor-CAR EXPERIMENTAL WORK 


Fig. 3 which is a section of the com- 
plete strip. This invention was a radia- 
tor of improved construction requiring in 
its completed state 150 tubes, each made 
of two of the corrugated strips, Fig. 3, 17 
inches long with a spacer '% inch thick 
at each edge, the whole to be soldered to- 
gether. After some discussion, covering 
the life of dies, their cost, rate of pro- 
ducing work, etc., I induced the customer 
to let me get out “the first 150 tubes” 
by a cruder method shown in Fig. 4. 

A cast-iron frame C was made so as 
to be bolted to a lathe cross slide. This 
had a vertical slot in each side in which 
was fitted the fork F, also a casting. To 
do the actual work of corrugating, I de- 
pended on a pair of gears R and R’. R 
was put on a mandrel between the lathe 
centers and was the driver; R’ turned 
freely in the fork F and was kept in con- 
tact with R by the spring S at the bot- 
tom. 

Without the spring, the “gears,” of 
course, would never have worked but the 
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way the outfit turned out the finished pro- 
duct was a delight to see—in less than 
two hours the strips-were all corrugated 
and piled up. Suitable guides (not 
shown) were provided for keeping the 
strips square with the center line of the 
rolls and a guard for the hands was in- 
cluded. 

The gears were of cast iron case-hard- 
ened after cutting. To cut the teeth an 
ordinary face milling cutter was used 
leoyving a square groove. This left the 
sides of the male portion at an acute 
angle with each other. The sharpness at 
the top was taken off with a file and 
much to my surprise the sides of the 
copper strips were almost square with 
one another though alternate sides were 
of a slightly increased length due no 
doubt to the fact of the gears not having 
a drive independent of themselves. 

[It would seem necessary to have 
something to hold the end of the tube 
and keep it in contact with the grooved 
mandrel in Fig. 1 to prevent it from 
springing away again.—Eb.] 











A Simple Test for Parallelism 


in a Lathe 
By JoHN B. UHL 

I have in my kit, a piece of 5/16-inch 
drill rod, 18 inches long. One end is 
pointed and in the other end is a very 
small center hole. 

I put on the driver-plate and chalk a 
spot on it about three inches from the 
center and bring the tailstock up so that 
I can scribe on the chalked part with the 
point of the rod while the centered end 
rests on the tail center. Bringing the 
chalked spot to the front I scribe a line 
on it, and then turn it around half a 
turn and scribe another one. If the two 
lines made at front and back coincide, 
the spindle is in horizontal alinement. 

If the second line lies outside the first 
the lathe will bore large at the back of 
the hole and vice versa. 

Vertical alinement can be determined 
by putting the chalked spot at the top 
and turning it down to the bottom ana 
scribing lines. 

Knowing where to expect trouble, we 
can then make allowances and take pre- 
cautions. 


—————— 


Less Work Done on Monday 


In a certain Dresden bottle factory, the 
amount of work done on Monday, just 
after the so called “day of rest”—as 
readily ascertained by the time cards 
of the piece-work hands—is 29 per cent. 
less than the average done on the five 
other days of the week. In an umbrella 
factory in K6éIn (Cologne), it is 16 per 
cent. less; in an iron works, 8.5 per cent. 
less. In mines, however, the difference 
is much greater, the turnover being only 
about half as much. 
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METAL WorkKING 
NEW ENGLAND 


Oxford Paper Company, Rumford, Me., will 
erect a new machine shop, 

The garage of Bullock & Goodwin, Bidde- 
ford, Me., was destroyed by fire. 

The blacksmith shop of Samuel Shaw, Had- 
ley, Mass., was badly damaged by fire. 

lermit has been granted to Isenberg & May 


to erect a garage at 152 Sumner avenue, 
Springfield, Mass. 
The State of Massachusetts contemplates 


the expenditure of $18,000 for improvements 
in the machine shop and an addition to the 
laundry of the Monson (Mass.) State Hos- 
pital. 

Fire destroyed the machine shop of Chad- 
wick & Trefethen, the plumbing and steam- 
fitting shop of James W. Barrett, automobile 
sales and repair shop of Chas. E. Woods on 
Bow street, Portsmouth, N. H. 


MIDDLE STATES 


Mrs. R. M. Englander, Cleveland, Ohio, will 
erect an auto garage. 

The City Forge and Iron Works, Dayton, 
Ohio, will enlarge its plant. 

Roy Brown's garage, Wi/mington, Ohio, was 
destroyed by a recent fire. 

The Mosler Safe Company, Hamilton, Ohio, 
is enlarging its pattern shop. 

The Cudahy Packing Company 
a car-repair shop at Calumet, Ind. 


will build 


The Cleveland, (Ohio), Taxicab Company 
will erect a large commercial garage. 


Improvements will be made to the plant of 
the Fremont Stove Works, Fremont, Ohio. 


The Lewis Spring and Axle Company, Jack- 


son, Mich., is erecting a new $60,000 plant. 
Chicago (Ill.) Metal Covering Company, 


2733 Lake street, is building a new factory. 

The Republic Metalware Company will erect 
a seven-story addition to its plant at Buffalo, 
mn 3. 

J. R. Madden & Sons will establish a com- 
mercial garage on Market street, Zanesville, 
Ohio. 

The Dayton Motor Car Company, Dayton, 
Ohio, is building an extenston to its North 
Dayton plant. 

The A. T. Nye & Son Company (founders), 
Marietta, Ohio, will build an extensive addi- 
tion to its plant. 

The Stearns Automobile Company, Cleve- 
land, Ohio, will add some new equipment to 
its present plant. 

The Norwalk Drilling Tool Company, Nor- 
walk, Ohio, doubled capital to make improve- 
ments to its plant. 

tabcock = =6Electric Carriage Company Is 
building a one-story addition to its factory at 


Black Rock, N, Y. 
The Mark Manufacturing Company (tube 
works), Zanesville, Ohio, will install some 


new pipe machinery. 

William L. Higgins will build a garage at 
Thirty Third and Washington boule- 
vard, Indianapolis, Ind. 


street 


The Wright Brothers, of Dayton, Ohio, 
have just completed the second building for 
the manufacture of aéroplanes. 















News items for the 
sales department — 
where more equip— 
ment will be needed. 
Authentic news iv 
solicited for this de- 
partment, not rumors 
or gossip — facts 





















and 


Pipe 
Foundry Company will make improvements in 


The United States Cast Iron 


its foundry at Addyston, Ohio. 

A permit has been issued to Doctor Green- 
way for the erection of a brick garage at 346 
Main street, East, Hamilton, Ont. 

The Sinker-Davis 
Ind., founders and 
market for mechanical 

A. & O. Frerk, 3037 Lee street, Chicago, 
Ill., will build a brick garage for public re- 


Company, Indianapolis, 
machinists, are in the 
equipment. 


pairing and install new machinery. 
The McCormick Manufacturing Company, 
of Dayton, Ohio, is building a new factory 


for the manufacture of plumbers’ supplies. 


The Big Four Rallway is building a new 
roundhouse at Benton Harbor, Mich., to re- 
place the one destroyed by a recent fire, 


Olerick & Berry, machinists, type founders, 
ete., will build a four-story addition to their 
factory at 852-864 Larrabee street, Chicago, 
Ill, 


The Cincinnati 
Cincinnati, Ohio, 
stock and will 
plant. 


The Noyes Manufacturing Company, of 
Dayton, Ohio, manufacturer of dies, jigs, 
tools and die castings, has moved into its new 
factory. 


Steel 
has 
make 


Castings Company, 
doubled its capital 
improvements to its 


The Bantam Motor Truck Company, De 
troit, Mich., bas been organized with $100,000 
capital by Hiram H. Walker, Geo. D, Ban- 
tam, Jacob M. Stookle. 


The Hercules Metal Cornice Company has 
bought the building at Kingston, N. Y., for- 


merly occupied by the Hays Machine Com- 
pany, which it will enlarge. 

G. W. Bradley's Sons, Inc., of Westport, 
Conn., whose plant recently burned, will lo- 
cate in Deekskill, N. Y. The concern manv- 
factures axes and edge tools. 


The Buckeye Iron and Brass Works, of Day- 
ton, Ohio, which is now erecting a new foun- 
dry, will also add a six-story factory building, 


The whole to cost over $100,000, 


The Navy Department, Bureau of Suppiles 
and Accounts, Washington, D. C., will open 
bids August 1, for one forging press for the 
Brooklyn navy yard as per Schedule 3751. 


The Maclaren Company, Cleveland, Ohio, 
has been organized with $10,000 capital te 
manufacture automobile parts and accessories 
by Don P. Miller, Harry H. Hamilton, W. R. 
Godfrey, etc. 


The Betz-Pierce Company, Cleveland, Ohio, 
has been organized to manufacture and deal 


in all kinds of metal articles by A. B. Betz, 






Clifford E. Pierce, James A. Farrell, etc. Cap- 
ital, $40,000, 


The Quick & Thomas Company, Auburn, 
N. Y., has been incorporated to manufacture 
and deal in boilers, machinery, ete. Capital, 
$50,000. Incorporators, Chas. B. Quick, Cecil 
A. Thomas, H, A. Fitzwater. 

The Henson Manufacturing Company, 
Springfield, Ohio, has been incorporated to 
manufacture patented machines for railroad 
usage by O. R. Henson, F, E. Townsend, C. C. 
Florida, ete. Capital, $10,000, 

The Johnson Bearing Company, Detroit, 
Mich,, has been organized with $100,000 cap- 
ital to manufacture and deal in bearings, auto 
parts, engines, dynamos. Chas. O. Johnson 
and Hugh T. Wilson, incorporators. 

The North Manchester Foundry Company, 
North Manchester, Ind., has been incorpor- 
ated with a capital of $10,000 by I. C. F. 
Martin, John Stauffer and W. J. Ranger, to 
conduct a foundry and machine shop. 

The Turner & Moore 
pany, Detroit, Mich., has 
to manufacture jigs, tools 
chinery. Capital, $25,000. 


Manufacturing Com- 
been incorporated 
and special ma- 

incorporators, 


Wm. F. Turner, W. C. Moore, J. H. James. 
The Globe Vulcanizing and Supply Com- 


pany, Dayton, Ohio, has been incorporated to 
do repair work and vulcanizing on automo. 
biles. Incorporators, W. H. Overpack, F. A, 
Dean, L. M, Beckett, ete. Capital, $10,000, 

National Vacuum Machine 
ton, Ohio, has been organized with $15,000 
capital to manufacture and sell vacuum- 
cleaning machines. Incorporators, John G. 
Petosky, Theo. N. Heister, Harry N. Heister, 
ete. 

The Holmes & Morris Manufacturing Com- 
pany, Syracuse, N. Y., has been incorporated 
with $25,000 capital to manufacture die 
casting machinery and specialties. Incorpor- 
ators, F. H. Holmes, H. C. Morris, J. J. 
Collins. 


Company, Day- 


The Perfection Spring Company, Cleve- 
land, Ohio, has raised its capital stock to 
$500,000, It manufactures auto springs, and 
will soon make a new style of auto motor. 
Will move part of plant to larger quarters 
and increase equipment. 

The Big Four Railroad will abandon its 


Ohfm, at 
The work 
will be 
Bellefontaine, 


Sandusky and Delaware, 
Wabash, Ind., and at Mattoon, IIL 
formerly handled at points 
transferred to the 
Ohio, and Indianapolis, 


The 


shops at 


these 
shops at 
Ind. 


Gardner-Matthews Automobile Mannu- 
fatcuring Company, New York, has been in 
corporated to manufacture motors, motor ve- 
hicles, ete. Capital, $100,000.  Incorporators, 
Robt. E. Matthews, 2304 Broadway, New 
York; J. W. Pascon, 62 Throop avenue, Brook- 
Ivn, ete. 

The Eastern Dwarf Vending Company, New 
burgh, N. Y., has incorporated with 
$20,000 capital to vending ma- 
chines. Incorporators, Jos. H. Samelson, 17 
Water street; Max Rosen, 139 Broadway; 
J. R. Thompson, Jr., 64 Second street, all of 
Newburgh. 


been 
manufacture 


The United States Aérial Navigation Com- 
pany, Ridgefield I'ark, N. J., has been incor- 
porated to manufacture aéroplanes, flying 
machines, etc. Capital, $1,000,000. — Incor- 
porators, Bruno H. Schmidt, 287 Summit 
avenue, West Hoboken, N. J.: E. E. Whit- 
taker, 863 Madison avenue, Paterson, N. J 
ete. 














SOUTHERN STATES 


The Chattanooga Machinery Company, 
Chattanooga, Tenn., is in the market for me- 
chanical equipment. 

The Alloy Steel Company, Wheeling, W. Va., 
has been organized with $100,000 capital to 
construct and operate furnaces. Incorpor- 
ators, W. M. Carr, S. M. Noyse, J. L. Bayha, 
etc. 

Electric Construc- 
incorporated with 
electrical sup- 
Abbott, W. F. 


(W. Va.) 
has been 
manufacture 
Geo. L. 


The Grafton 
tion Company 
$6000 capital to 
plies. Incorporators, 
Faust, J. F. Caveney, 


WEST OF THE MISSISSIPPI 


W. P. Meadows & Sons, of Walthill, Neb., 


etc. 


will erect a blacksmith shop. 

The Seattle (Wash.) Steel Company will 
build an addition to its plant. 

The Imperial Clock Company, will erect a 
two-story factory at 3419 Rutger street, St. 
Louis, Mo. 

Burke & Farrar, Seattle, Wash., are hav- 


ing plans prepared for a commercial garage 
and repair plant. 

The Standard Brass Casting Company, Oak- 
land, Cal., taken out a permit to build 
an addition to its plant. 


has 


G. L. 
a commercial garage and repair shop. 
will be installed. 


Lynch, Sutter Creek, Cal., will build 
Mod- 
ern equipment 
Electric Railway Company, 
planning for the erec- 
Marysville. 


Northern 
Cal., is 
shops at 


The 
Sacramento, 
tion of new repair 
San 
com- 


America, 
branch 
Oakland. 


Locomobile Company of 
Cal., will establish a 
garage for 


The 
Francisco, 
mercial 


its cars at 


The San Antonio (Tex,) Machine and Sup- 
ply Company will equip a plant for the man- 
ufacture and repair of gasolene engines. 

The Hopkins Billing Machine Company has 
building at Twenty-Second 


Mo., and will 


leased a six-story 


and O'Fallon streets, St, Louis, 
equip same. 

Ore., are hav- 
commercial 
machinery 


Portland, 
for a new 
Modern 


Dulmage & Smith, 
ing plans prepared 
garage repair plant. 
will be 

H. 8, 


and 
installed. 

Rankin, Cripple Creek, Colo., is plan- 
ning for the establishment of a plant at 
Denver, for the manufacture of stamp mills 
and mining equipment. 

The Elmore Automobile Portland, 
Ore, is having plans prepared for a new com- 
repair plant. Modern 


Agency, 


mercial garage and 


machinery will be installed. 


Wylie Brothers Company, Portland, Ore., 
has secured site at the foot of Seventeenth 
street and will erect a plant for manufactur- 


ing irrigating and roadmaking machinery. 

The Texas, New Mexico & Pacific Railway, 
recently organized, is planning for the erec- 
tion ef roundhouse and repair shops at 
Knowles, N, M. M. J. Healy, Tucumcari & 
Knowles, N. M., is interested in this corpora- 
tion. 


CANADA 


The Canadian Locomotive Company, of 
Kingston, Ont., will double its plant. 

The Montreal Locomotive Works will build 
a big new factory at Longue Point, Que. 

The International Foundry 
equip a big new plant at 


Company will 
London, Canada. 
The Positive Clutch and Pulley Works, of 
Aurora, Ont., is building a big new factory. 
The Brighton & Niagara Spray Company 
will build a big new factory at Brighton, Ont. 
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Thomas W. Lehoe, of Fort Wayne, Ind., 
will locate a new automobile factory at Ot 
tawa. 


The Canadian Harvester Company will lo- 
cate a new $100,000 plant at Fort William, 
Ontario. 


The Clarke Automobile Company, of De- 
troit, will locate a branch factory at Wood- 
stock, Ont. 


The Cockshutt Plow Company will build a 
$50,000 addition to its factory at Brantford, 
Ontario. 


The machine shops of Small & Fisher, com- 
pletely destroyed by fire at Woodstock, N. B., 
will be reéquipped, 


Messrs. Death & Watson will iocate a big 
plant for the manufacture of electrical ap- 
paratus in Toronto. 


The Calgary & Edmonton Railway, head 
office, Calgary, will make important exten- 
sions and will buy much new equipment. 


The big garage and repair shops of W. 
Bauer, Georgia street, Vancouver, B. C., de- 
stroyed by fire, will be reéquipped at once. 


The Algoma Central Railway, head office, 
Sault Ste. Marie, will require large quan- 
tities of equipment for important extensions 
it will build at once. 


Fire did $75,000 damage to the hardware 
and implement plant of the Great Northern 
Supply Company, at Swift Current, Sask, 


New machinery will be procured at once. 


The McGlashan Clark Manufacturing Com- 


pany, of Niagara Falls, Ont., will double its 
plant and purchase punch presses, rolls and 


other machinery. The concern manufactures 


silverware. 








GENERAL MANUFACTURING 
NEW ENGLAND 


Providence, R. L, will extend its sewer 
system. 

Woonsocket, R. I., will extend its sewer 
system. 

Wakefield, R. 1., will extend its water 
system. 

Great Barrington, Mass., will extend its 
sewer system. 

Rowley, Mass., will enlarge its electric- 
lighting plant. 

Paul Ackerly, Vernon, Conn., will instal! 


a boiler and engine. 


Park, Vt., will 
electric-lighting 


add new machinery 


plant, 


Iiyde 
to its 


The Plainfield (Conn.) Mills Company will 
build two new mill buildings. 


The town of Royalton, Vt., contemplates in- 


stalling a water-supply system. 


The town of Wakefield, Mass., is taking 


prices on pumps and fuel-oil engines. 
ae & 
plans for a 


Boright, Richford, Vt.. is preparing 
water-power development. 


Thompsonville, Conn., will construct a new 
reservoir to increase its water supply. 

Marlboro, Mass., has voted $15,000 for the 
purpose of extending its sewer system. 

F. 8. 
vators, 


manufacturers of ele- 
will erect a plant in Boston. 

The Walpole Rubber Company will build 
an addition to its plant at Providence, R. I. 


Payne & Co., 


The 
will 
Mass, 


Berkshire Street Railway 
construct a new power house 


Company 
in Lee, 
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The Interlaken Cotton Mills, of Harris, 
R. I., will build an addition to one of its 
mills. 


Yale University, New Haven, Conn., will 
build a large heating and electric-lighting 
plant. 


The Milford (Mass.) Light and Power 


Company will add new equipment to its 
plant. 
The town of Chelsea, Vt., contemplates 


installing gravity water supply for fire pro- 
tection. 


Hartford, Conn., will increase its water 
supply. New reservoirs, etc., will be con- 
structed. 


The city of Providence, R. I., will install 
two new 100-horsepower boilers in the Tech- 
nical high school. 


The grain mill and paper-box factory of 
N. E. Cutler, Wakefield, Mass., was destroyed 
by fire. Loss, $30,000. 


The factory of the Woonsocket Wagon 
Company, Woonsocket, R. I., was badly dam- 


aged by fire. Loss, $20,000. 


Massachusetts legislature has reported fav- 
orably on installing a new boiler in the Wor- 
cester State asylum, Worcester, Mass. 

The State of Massachusetts has voted 
$5000 for the purpose of installing new boil- 
ers, etc., in the State prison at Charlestown, 
Mass. 


The Lenox Water Company, Lenox, Mass., 
contemplates issuing $40,000 in stock and 
bonds for the purpose of improving its water 
system, 

The Hygienic Corset Company has _pur- 
chased the Humber shop in Westboro, Mass:.. 
which it will equip immediately for its 
business. 


M. E. Ballou & Son will establish a can- 
vas-basket department in their basket fac- 
tory at Becket, Mass. New machinery will 
be installed. 


The Norwich Belting Norwich, 
Conn., has been incorporated with $50,000 
capital to manufacture belting, etc. Henry 
L, Bennett, president; R. W. Perkins, secre- 


tary and treasurer. 


Company, 


The Massachusetts Agricultural College, 
Amherst, Mass., will install a heating and 
ventilation system in its new Dairy Instruc- 


tion building. Architect, James H, Ritchie, 
8 Beacon street, Boston, Mass. 
The Boston Cold Storage Company, East 


Boston, Mass., is breaking ground for a nine- 
story factory building on New street adjoin- 
ing its cold-storage plant, Heat is to be fur- 
nished from cold-storage plant by addition of 
another boiler. Building to be equipped with 


electricity. 
MIDDLE STATES 
Hubbard, Ohio, will soon install a muni- 
cipal water plant, 


The Dayton (Ohio) Art Glass Company is 
enlarging its plant. 


The Saxon China Company, Sebring, Ohio, 
is erecting a new plant. 

The Bloomsburg (Tenn.) Hosiery Mills is 
erecting a large addition. 


The Denmark (Wis.) Condensed Milk Com- 
pany will erect a factory. 


The Houff, McNeil Company, Lorain, Ohio, 
is erecting a large flour mill. 


The Oshkosh (Wis.) Matting Company will 
expend $10,000 for additions. 


The Lowe Brothers Paint Company, of Day- 
ton, Ohio, is enlarging its plant. 
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The Sala Company, Canton, Ohio, will 
make additions to its power plant. 

The Peerless Paper Company, Dayton, Ohio, 
will build a new a three-story mill. 

The Dayton Fare Recorder Company, of 
Dayton, Ohio, is enlarging its plant. 


The Dayton (Ohio) Biscuit Company is 
moving into its new five-story building. 


The plant of the Seitz Brewing Company, 
at Easton, Penn., is to be greatly enlarged. 


The Cincinnati Traction Company is build- 
ing an addition to its Pendleton power sta- 
tion. 

The Astaroga Power Company, Little Falls, 
N. Y., will erect an addition to its paper 
mill. 

A municipal ice plant may be installed by 
the city of Cleveland, Ohio. A. B. Lee, city 
director. 

The Rea packing plant, at Pittsburg, Penn., 
was destroyed by fire, causing a toss of 
$200,000. 

Oswego Falls Pulp and Paper Company, 
Fulton, N. Y., will erect a large addition to 
its plant. 

New additions are to be made in the power 
plant of the Castle inn, at Delaware Water 
Gap, Penn. 

Peekskill, N. Y., voted at a special elec- 
tion to spend $90,000 for a storage reservoir 
or reservoirs. 

The Winthrop Asphalt Shingle Company 
has acquired property and will build a fac- 
tory at Arge, Ill. 

The Scheiflie Shoe 
pany, Cincinnati, Ohio, 
tion to its factory. 


Manufacturing Com- 
will build an addi- 


Harrison, Mich., has issued $8000 bonds to 
extend and improve its electric-light and 
waterworks system. 

The grain elevator of McLane, Swift & Co., 
Battle Creek, Mich.,. has been destroyed by 
fire. Loss, $45,000. 

The Beaver Compa iy, Black Rock, N. Y., 
manufacturing wall board, contemplates an 
uddition to its plant. 


The Maning Sand Paper Company wil! erect 
a factory at Watervliet, N. Y,, for the manu- 
facture of sand paper. 


The plant of the Standard Powder Works, 
Hollidaysburg, Penn., has been totally de- 
stroyed by an explosion. 


Fire damaged machinery to the extent of 


$4500 in Fred T. Martin's Upper Troy 
Laundry, Lansingburgh, N. Y. 


The Indianapolis Light and ifeat Com- 
pany, Indianapolis, Ind., will bu'ld an addi- 
tion at Eighteenth and Mill streets. 


The Republic Railway and Light Company 
will make improvements in its power house 
at Youngstown, Ohio, and other points. 


The carpet and rug mill of Arthur Jones, 
on Jasper street, Philadelphia, Penn., was 
badly damaged by fire, Loss, $50,000. 


The Cleveland (Ohio) Southwestern and 
Columbus Railroad Company is planning to 
erect a power house at Ashland, Ohio. 


The Philadelphia & Reading Railway Com- 
pany is in the market for a water-softening 
system for the terminal power house. 


The Empire Last Company, Rochester, 
N. Y., has started the erection of a new plant 
at Palmer and Breck streets to cost $100,000. 


A new six-story factory will be built at 
940 Bodine street, Philadelphia, Penn., for 
Burk Brothers, manufacturers of glazed kid. 
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The Standard Furniture Company, Herk- 
imer, N. Y., is planning an addition to its 
factory. New building will be six stories 
high. 


The Albany Chemical Company's plant on 
Van Rensselaer island, Albany, N. Y., which 
was recently destroyed by fire, will be re- 
built. 

A six-story factory will be 
North Third street, Philadelphia, 
H. O. Wilbur & Son, cocoa and 
manufacturers. 


built at 235 
Penn., for 
chocolate 


The plant of the Maddox Textile Company, 
of Milford Center, Ohio, was completely de- 
stroyed by fire. Loss, $125,000. Will be 
rebuilt at once. 
of Saratoga 
the estab- 


The Clark Textile Company, 
Springs, N. Y., is contemplating 


lishment of a branch manufactory at Me- 
chanicville, N. Y. 

The Volney Paper Company's plant, at 
Fulton, N. Y., which was destroyed by fire 


recently with a loss of $75,000, will be im- 
mediately rebuilt. 

Illinois Vinegar Manufacturing Company, 
2143-55 West Fifty-First place, Chicago, Ill, 
will build a new brick engine room and put 
in new machinery. 

The Manhattan Electrical Supply Company, 
Ravenna, Ohio, manufacturing electrical sup- 
plies and dry batteries, is making an addi- 


tion to its factory. 


The Statler Hotel Company, Cleveland, O., 
has taken out a permit for $1,000,000 
Statler hotel, will require power, electrical 
and refrigeration plants. 

The plant of the Mooresville (Ind.) Water, 
Light, Heat and Power Company was 
tially wrecked by a flywheel explosion 
much machinery damaged. 


and 


Woodenware Manufacturing 
has awarded con- 


The Eagie 
Company, Hamilton, Ohio, 
tracts for a new plant and work of construc- 
tion will be begun at once. 


The Piano Player Manufacturing Company, 
Cincinnati, Ohio, has been incorporated with 
$50,000 capital by Otto Kreutz, J. J. Me- 
Court, C. J. Fitzgerald, ete. 


The Olean Electric Light and Power Com- 
pany is preparing plans for a new power 
plant at Ceres, N, Y., with high-tension trans- 
mission N. Y. 


line to Olean, 


The Luckow Company, Franklin, Ind., has 
been incorporated with a capital of $100,000 
to operate grain elevators and mills by Wil- 
liam, W, W. and C. Luckow. 


The molding plant of D. H. Fritts & Co., 
114 North Wood street, Chicago, Ill, was 
damaged by fire. Loss to machinery and 
stock, $2000. Will be rebuilt. 


The plant of the American Smelting and 
Refining Company, on East Ninety Fourth 
street, Chicago, Ill., was partly destroyed by 
fire. Will be immediately rebuilt. 


International Sign Company, Cleveland, 
Ohio, has been organized to manufacture all 
kinds of signs by M. W. Kastriner, E, Brunst, 
J. M. Aronwitz, ete. Capital, $50,000. 


The Kuhner Packing Company, Muncie, 
Ind., has been incorporated with a capital of 
$30,000 by Henry C., E. S. and Frank K. 
Kuhner to do a meat-packing business. 


The plant of the Setter Brothers Company, 
of Cattaraugus, N. Y., manufacturer of ve- 
neer and engraving board, was badly dam- 
aged by fire. Loss, $50,000. Will be rebuilt. 


by architects 
Ohio, for a 


being prepared 
Akron, 


Plans are 
Harpster and Bliss, of 


par-~ 
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$250,000 rubber plant to be erected at Can- 
ton, Ohio, for the Knight Rubber and Tire 
Company. 

The Bruce Veneer Company, Portsmouth, 
Ohio, has been organized with $25,000 cap- 
ital to do all kinds of veneering and manu- 
facture furniture by John T. Bruce, C. O. 
Bruce, E. H. Nave, etc. 

The Ratsch Throwing Company, Paterson, 
N. J., has been incorporated with $10,000 
capital to manufacture silk and other tex- 
tiles. Incorporators, 8S. J. Ratsch, E. B. 
Ratsch, J. A. Delaney. 

The Cleveland Knitting Mills Company, 
Cleveland, Ohio, has been organized with 
$100,000 capital to manufacture all kinds of 
woven articles by Herman H. Neuman, Louis 
Neuman, Jerome N. Halle, ete. 

Power-plant equipment will be required for 
the 21-story office building to be erected for 
the Continental and Commercial Nationa! 
bank, at Chicago. Plans are being prepared 
by D. H. Burnham & Co., Chicago, 

The Iowa Auto Tire Filler Company, Des 
Moines, Ia., has been incorporated with $100,- 
000 capital to manufacture tires for motor 
cars. Incorporators, Thos. W. McNear, Thos, 
W. McNear, Jr., W. A, Graham, ete. 


The National Brick and Sand Company, 
Cleveland, Ohio, has been formed with a 
capital of $25,000 to manufacture brick, tile 
and clay products by George W. Haskins, 
Joseph G. Russell, George H. Eichelberger, etc. 


It is expected that the Groveville mills, at 
Beacon, N. Y., which were closed in 1902, 
following the death of their owner, will be 
opened by January 1 by the LoebSchoenfeld 
Company, which is establishing a $2,000,000 
lace manufactory. 


The Ohio Light and Power Company, a 
newly organized corporation, has taken over 
the property on the Tiffin Electric Company, 
of Tiffin, Ohio, and will issue bonds to the 
sum of $1,500,000 to make many improve- 
ments and extensions. 


The Federal Heating Company, a Delaware 
corporation recently organized with $8,200,- 
000 capital to take over the Peck-Williamson 
Company, and other heating and ventilating 
interests, will expend a large sum in improv- 


ing the VPeek-Williamson plant, at Oakley, 
Cincinnati, Ohio. A. W. Williamson, presi- 
dent, Cincinnati, Ohio. 


W. M, Bleeker and W. A. Bentley, of Akron, 
Ohio, and M. G. O'Brien, of Mansfield, Ohio, 
have selected a site at South Bend, Ind., and 
will erect a four-story plant costing $25,000, 
for the manufacture of automobile tires. The 
new company is soon to be incorporated as 
the South Bend Tire and Rubber Company, 
and will employ 1,0 men at first and 600 
within a year. 


The Navy Department, Bureau of Supplies 
and Accounts, Washington, Db. C., will open 
bids August 1, for chain blocks, emery cloth, 
twist drills, hardware, steel rivets, machine 
screws, wood screws, machinists’ hand 
taps (schedule naval round brass, 
sheet brass, medium plate steel (schedule 
3776), plate bronze, bar steel, medium plate 
(schedule 3774). 


sets, 
ere 


Sia), 


steel 
SOUTHERN STATES 


The Chattanooga (Tenn.) Railways Com- 


pany is erecting a new power house. 
Kentwood, La., is contemplating issuing 
$50,000 bonds for waterworks system. 


The plant of the Augusta (Ga.) Veneer 
Company, recently burned, is to be rebuilt at 
once. 


The plant of the New Blue Grass Canning 
Company, Owensboro, Ky., was destroyed by 
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fire. Loss, about $35,000. Plant will be re- 
built. 

The Elberton (Ga.) Planing mills, owned 
by H. B. Swearingen, are being rebuilt. All 
machinery to be installed will be of the lat- 


est type. 


Plans have been completed by P. O. Keil- 
holtz, of Baltimore, Md., for a new 35,00v- 
horsepower plant to be erected at Security, 
by the Western Maryland Power Company. 

The Sisson Marble Company, Baltimore, 
Md., has been incorporated to take over the 
business of Hugh Sisson & Sons. Plant will 
be enlarged and additional machinery in- 
stalled. 

The Citizens Electric Company, Charleston, 
W. Va., has been incorporated to manufacture 
electricity for light and power. Capital, 
$25,000, Incorporators, Thos. C. Bowling, 


G. G. Moore, G. E. Hughes, ete. 

Black Diamond Products Company, Fair- 
mont, W. Va., has been organized to manu- 
facture boiler compounds and chemicals. Cap- 
ital, $100,000. Incorporators, Grover C, 
Bitner, C. W. Mundgen, J. G. Lake. 

The Ridgeley & Miller Avenue Railroad 
Company, Ridgeley, W. Va., has been organ- 
ized to construct and operate a street rail- 
way. Capital, $25,000. Incorporators, John 


L. Miller, James T. Vandegrift, A. Ridgeley, 


ete. 

Parsons Canning and Manufacturing 
Company, Parsons, W. Va., has been incor- 
porated with $5000 capital to operate can- 
ning factory and woodworking establishment. 
Incorporators, John F. Repair, W. J. Cor- 
rocks, J. E. Catherman, ete. 


WEST OF THE MISSISSIPPI 


The 


George Johnson, of Arlington, S. D., will 
install an electric-lighting system. 

The plant, at Van 
lowa, $14,000. 

The Stockton (Cal,) Creamery Company is 
having plans prepared for a new plant. 


electric-iight Horne, 


was burned. Loss, 


The Huntington Beach (Cal.) Water Com- 
pany will install a new pumping plant. 


The city of Centralia, Wash., contemplates 
the installation of a waterworks system. 

Chas. Masin, of Loup City, Neb., will erect 
a bottling works for Chrystal Bottling Com- 
pany. 

The Todd County Creamery Association, at 
Long Prairie, Minn., will erect a two-story 
plant. 

The city of Shelton, Wash., has voted bonds 
for $15,000 for the installation of a sewer 
System. 

The Forest City (Iowa) Creamery Associa- 
tion has secured a site and will erect a 
factory, 

The 
cortes, 


$14,000, 


Burke, Ana- 
Loss, 


shingle kiln of W. R. 
Wash., was destroyed by fire. 


The Empire (Wash.) Salmon Cannery will 
install new canning machinery, and increase 
its capacity. 

JT. W. McAfee, of Topeka, Kan., 
the construction of a woolen 
cost of $75,000. 

The planing mill of the Western Pine Lum- 
totally 


is agitat- 


ing mill at a 


ber Company, Klickitat, Wash., was 
destroyed by fire. 

The city of Newton, Iowa, will install a 
250-horsepower water-tube boiler in the muni- 
cipal light plant. 

The Seattle (Wash.) Brewing and Malting 


Company is having plans prepared for a new 
cold-storage plant. 

The Covina (Cal.) Irrigating Company has 
had plans prepared for a new power house to 


be erected at Irwindale. 
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The St. Louis (Mo.) Independent Packing 
Company will erect a three-story addition to 
its refrigerating building. 

The Worth (Cal.) District Association will 
build a new fruit-packing plant. Modern 
equipment will be installed. 

The Pacific Gas and Electric Company, San 
Francisco, Cal., will increase the capacity of 
its gas works at Sacramento. 

The Pacific Milling Company (grain), San 
Francisco, Cal., has taken out a permit to 
erect an addition to its plant. e 

The Pavlak Mining Company, Jarbidge, 
Nev., is planning for the erection of a 250- 
horsepower hydroelectric plant, 

The Castle Valley Coal Company, near 
Price, Utah, plans to install new coke ovens 
and other by-product equipment. 

The H. J, Heinz of Pittsburg, 
Penn,, is arranging to establish a branch 
pickle plant in St. Joseph, Mo. 

Robert Weiss, Upland, Cal., is planning for 
the establishment of a new laundry plant. 
The plant will be fully equipped. 


Company, 


The Houlton (Ore.) Commercial Club is in- 
terested in a plan to establish a large fruit- 
evaporating plant in this section. 

The Pacific Power and Light Company, 
Portland, Ore., will increase the capacity of 
its power plant at Prosser, Wash. 

The Capital Box Company, Sacramento, 
Cal., whose plant recently burned, has taken 
out a permit to erect a new plant. 

The Barr Clay Products Company, S. L. 
Davidson, secretary, Minneapolis, Minn., will 


erect a plant at Wanamingo, Minn. 

The Alaska Coast Fish Company (T. A. 
Tubbs), Seward, Alaska, contemplates the 
erection of a new fish-canning plant. 


The Brown Paper Company, at Fort Mad- 
ison, lowa, is erecting an addition and will 
make other improvements to its plant. 

The Port Orford (Ore.) Land and Develop- 
ment Company is rebuilding its planing and 
shingle mill, recently destroyed by fire. 

The Grays 
box factory, at 


Harbor Commercial Company's 
Cosmopolis, Wash., was 


burned. Will be rebuilt. Loss, $30,000. 
The Consumers Power Company, of St. 
Paul, Minn., will spend $10,000,000 in im- 


proving its several power plantsin the State. 

The Hiome Telephone Company, 
Marshfield, planning for improve- 
ments and extensions in its plant and system. 

The Pacific Power and Light Company, 
Portland, Ore., is planning to increase the 
capacity of its power plant at Hood River, 
Ore. 


Coos Bay 


Ore., is 


The contract for the construction of a 
power plant at Mandan, N. D., to cost 
$74,000, was let to G. W, Haggart, Fargo, 
N. D. 

The Corona (Cal.) Foothill Lemon Com- 
pany, recently incorporated, is planning for 
the erection of a 250-horsepower pumping 


plant. 


The lumber and shingle mill of the Clarke- 
Lloyd Lumber and Shingle Company, Sedro- 
Woolley, Wash., was destroyed by fire. Loss, 
$30,000, 


(Ore.) Railway, Light and 


will make improvements in 
First street to cost about 


The Portland 
Power Company 
its substation on 
$10,000. 

The lumber-mill plant of the Chehalis River 
Lumber and Shingle Company, near Centralia, 
Wash., was destroyed by fire. Estimated loss, 
$75,000. 

The Stewart Packing Company, Porterville, 


Cal., will build an addition to its lemon- 
packing plant, Modern equipment will be 
installed. 
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The United Fishermen's Codperative Pack- 
ing Company, Astoria, Ore,, contemplates the 
erection of a fish-canning plant at South 
Bend, Wash. 

Power-plant equipment will be required in 
the new hotel building to be erected by the 
Dallas (Tex.) Hotel Association. Estimated 
cost, $650,000. 

The lumber-mill plant of the Holland-Cook 
Manufacturing Company, Fern Hill, near 
Tacoma, Wash., was totally destroyed by fire, 
Loss, $50,000. 

The Spring Valley Water Company, San 
Francisco, Cal., is planning to build a new 
pumping plant at Lake Merced. Plans have 
been prepared. 

The Gywnne Lumber Company, Culdesac, 
Idaho, is contemplating the erection of a new 
sawmill plant of 50,000 feet capacity, near 
Enterprise, Ore, 

The sawmill plant of J, H. Chambers Lum- 
ber Company, Latham, Ore., recently destroyed 
by fire, will be rebuilt, and the capacity 
greatly increased. 

The orange-packing plant of the Arlington 
Heights Fruit Company, Riverside, Ca!., was 
partially destroyed by fire. Loss to plant and 
machinery, $18,000. 

The San Francisco (Cal.) Gas and Electric 
Company is having plans prepared for a new 
power plant at Sacramento. Estimated cost 
of building, $70,000. 

The city of Lindsay, Cal., has voted bonds 
for $75,000 for the installation of a sewer 
system, and for $55,000 for the construction 
of a waterworks plant. 

The Los Angeles (Cal.) Paper Box factory, 
Clarence street, has taken out a permit to 
build an addition to its plant. T. J. Barker 
is head of this company. 

One of the boiler houses of the Fairfield 
(Cal.) Waterworks was destroyed by fire, 
The plant will be rebuilt. Henry Goosen ig 
the head of this property. 

The box factory of the Grays Harbor Com- 
mercial Company, Cosmopolis, Wash., was 
destroyed by tire. Loss, $40,000. The plant 
will be immediately rebuilt. 

The Canadian Pacific Northwest Fisheries 
Company (Captain Bolcom), South Bend, 
Wash., is planning to install a new cold-stor- 
age plant for fish products. 

A. A. Bartow, Sylvan, Wash., president, the 
Bay Island Advancement League, is planning 
for the erection of a large fruit-canning plant 
in the vicininty of Tacoma. 

The Tumwater Light and Power Company, 
Leavenworth, Wash., is planning to install a 
lighting and telephone system at Peshastin. 
A franchise has been granted. 

The Pelican Bay Lumber Company, Kla- 
math Falls, Ore., has broken ground for a 
large lumber-mill plant at Shippington. H. DJ 
Mortensen, president of company. | 

The San Joaquin Light and Power Com- 
pany, Fresno, Cal., has commenced the erec- 
tion of a new substation at Clovis. Another 
be erected at Lemoore. 

The Northern Idaho & Montana Power 
Company is planning for the erection of a 
new power plant, near Kalispell, Mont. H. M. 
Byllesby & Co., Chicago, is interested. 

The city of Seattle, Wash., is planning for 
the installation of a municipal telephone sys- 


station is to 


tem. City engineer R. H. Thomson has been 
instructed to prepare estimates of cost. 
The Nehalem Valley Telephone Company, 


Astoria, Ore., has been incorporated by J. C. 
Pope and J. Jamison, and is planning to in- 
stall a plant and system in this section. 
The Pacific States Telephone and Telegraph 
Company, Moscow, Ida., is planning to in- 
stall a new plant and system at Palouse, 
Wash. About $18,000 will be expended. 
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The Willits (Cal.) & Laytonville Telephone 
Company is planning to make improvements 
and extensions in its system. A franchise 
has been granted for additional territory. 

The Pacific Gas and Electric Company, San 
Francisco, Cal., has acquired a site at Stock- 
ton, and is planning for the erection of a 
hew substation for its waterworks system. 

W. D. Newerf, Los Angeles, Cal., has or- 
ganized a company which is planning to erect 
a plant for the manufacture of automobile 
tires. The factory will be fully equipped. 

The United States Government, it is said, 
is planning for the erection of a large power 
plant at Lahonton Dam, near Fallon, Nev., 
for operation on the Truckee-Carson project. 

N,. W. Tallant, the Port Kenyon (Cal.) 
cannery, is planning for the erection of a 
new salmon-canning plant on the Eel river, 
near Loleta, Cal. A site has been selected. 

A refrigerating plant will be installed in 
the new dairy buildings to be erected by M. 
Heischhacker, Woodside, near Redwood City, 
Cal. Greene & Greene, architects, Pasadena, 
Cal. 

The city of Klamath Falls, Ore,, is con 
templating the installation of a new water- 
works system. L. C. Kelsey, Portland, has 
been engaged as engineer for preliminary 
plans. 

The Stewart Fruit Company, Los Angeles, 
Cal., has been incorporated with a capital of 


$100,000 to engage in the fruit-packing in- 
dustry. Oliver Ellsworth, Frank Otis, in- 
corporators. 

The San Antonio Ice Company, Ontario, 
Cal., has been incorporated, and is planning 
for operations in this section. The Pomona 
(Cal.) Valley Ice Company will control this 
organization. 

The Delano-Linn’s Valley Telephone Com- 


pany, Bakersfield, Cal., has been incorpor- 
ated by Benj. Thomas and J. C, Rutlerdge, 
and plans to install a plant and system in 


this district. 
The Los Angeles (Cal.) Mill and Lumber 
Company will establish a new lumber-mill 


plant at Long Beach. The plant will be fully 


equipped. Frank W. Rietz is president of 
this company. 

The West Ontario Water Company, On- 
tario, Cal., has been incorporated by R. B, 


Campbell and C. H. Ford. The company 
plans to install new pumping plants for ir- 
rigation work. 

Power-plant equipment will be required in 
the new eight-story office building to be 
erected by W. Parsons, ete., Seattle, Wash. 
Estimated $400,000. Howell & Stokes, 
architects, Seattle, 

The Mount Shasta Power Company, Red- 
ding, Cal., has commenced construction on its 
power tunnel, which is to be used in connec- 
tion with its proposed power plant, near Big 
Bend, on the Pitt river. 

Balfour-Guthrie & Co., 
interested in the Olympic Portland Cement 
Company, is planning for the erection of a 
four-milling plant at Vortland, Ore. About 
$50,000 will be expended. 


cost, 


Bellingham, Wash., 


Power-plant equipment will be required in 


the new auditorium building to be erected by 
Emil E. Kahn and associates, San Francisco, 
Cal. About $150,000 will be expended. J. B. 


Randell, architect, San Francisco. 

The State Milling and Elevator Company, 
Cache Junction, Utah, has been incorporated 
with a capital stock of $50,000; the com- 
pany will operate a grain-milling plant. Ed- 
ward Dahle is president of company. 

The Thompson-Snow Amusement Company, 
Angeles, Cal. (Herbert C, Snow, presi- 
dent), will install an artificial ice-skating 


Los 


rink and refrigerating plant of 500 tons daily 
capacity at Luna 


Park (Los Angeles). 
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The Pacific Coast Codfish Company (FE. Jan- 
sen), Seattle, Wash., has commenced con- 
struction of its new codfish-packing plant, at 
Paulsbo, Puget Sound. The plant will be 
fully equipped with necessary machinery. 

H. A. Smith, Tucson, Ariz., is at the head 
of a company which plans for the erection of 
a large power plant at Noria, Sonora, Mexico. 
An irrigation system will also be installed. A 
large flour-milling plant is contemplated. 

Power-plant equipment will be required in 
the new temple building to be erected by the 
Allied Masons, Seattle, Wash. Estimated 
cost, $200,000. D. E. Frederick and F.C. Drew 
have been elected on a building committee. 


The Board of Supervisors, Los Angeles, 
Cal., has fixed August 31 as the date for bids 
to close on two engine-generator sets for the 


Hall of Records. Hudson & Munsell, arch- 
itects, Los Angeles. H. J. Lelande, county 
clerk. 

The Hood River Orchard Land Company, 


Ortley, near Mosier, Ore., is planning to in- 
stall an aérial tramway, about one mile long. 
Wilbur F. Purdy, the Engineering and Con- 
struction Company, VPortland, Ore., is pre- 
paring plans. 


Power-plant equipment will be required in 
the new fraternal home buildings to be 
erected by the Grand Lodge of Odd Fellows, 
at Saratoga, Cal. Estimated cost, $250,000, 
Ralph W. Hart, architect, San 
preparing plans. 


Francisco, is 


State architect W. C. Knighton, Salem, 
Ore., has completed plans for the new insane 
hospital to be erected at Pendleton. A power 
plant, comprising boilers, generating machin- 
ery, pumps, etc., and a refrigerating and cold- 
installed. 


storage plant will be 


The California-Nevada Power Company, 
Goldfield, Nev., is planning to install a trans- 
mission system and new power plants in San 
Bernardino and _ Riverside counties, Cal. 
About $300,000 will be expended. Delos A. 
Chappell is president of this company. 

The Standard Oil Company has 
priated $750,000 for the erection of a 
asphalt-manufacturing plant, at Point Rich- 
mond, Cal. The company has also broken 
ground on its property, near Fullerton, Cal., 
for the erection of a large power house. 


appro- 
new 


Marine Construction 
tow- 


San Pedro (Cal.) 
has been organized by H. C, 
ers, Los Angeles. The company has acquired 
the marine and boat-building plant of the 
Fulton Marine Construction Company, at San 
The capacity of the plant will be in- 
and machinery installed. 

The Coalinga (Cal.) Water and Electric 
Company has filed articles of incorporation 
with a capital stock of $2,000,000, and head- 
quarters at Los Angeles, Cal. W. G. Kerck- 
hoff, A. ¢. Balch and Kaspare Cohn, all of 
Los Angeles, and connected with the Pacific 
Light and Power Company, are incorporators. 


The 
Company 


Pedro. 


creased new 


Midlad, Ot., will install a new sewage 
system. 

Eburne, B, C., will install a complete new 
sewage system. 


Prince Albert, Sask., will equip a big new 
power station. 


Edmonton, Alberta, will equip a big new 
pumping station. 

Burnaby, B. C., will install a complete 
waterworks system. 

Dresden, Ont., will install a new water- 


works pumping plant. 
Hamilton, Ont., will spend $500,000 on new 
power light equipment. 
The Zimmerman Kouitting 
double its factory at Hamilton, 


and 
Company will 
Ont. 
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The Western Canada Sawmills Company, 
of Saskatoon, Sask., is extending its plant. 
A. L. McCulloch, Nelson, B. C,, will equip 
a big new power plant on the Kootenay river. 
The West Lorne Lumber Company, of West 
Lorne, Ont,, will locate big new mills there. 
Orillia, Ont., will 
chinery for a new 


spend $80,000 on ma- 
power-development plant. 
street- 
house, 


new 
power 


equip a 
with 


Man., will 
complete 


Brandon, 
railway system 
ete. 

The George C. 
Vancouver, B. C., 
there. 

The Yahk Lumber Company, of Yahk, East 


Company, of 
new mills 


Lumber 
locate 


Salt 


will big 


Kootenay, B. C., will locate big new mills 
there. 

The Medicine Hat Milling Company will 
locate a big new plant at Medicine Hat, 
Alberta. 

Medicine Hat, Alberta, will buy new 
pumps, boilers, ete., for extensions to its 
waterworks. 

The Fraser Valley Tile and Cement Com- 
pany will locate a very large new plant at 
Ladner, B. C. 

Mayor Beattie is in charge of a big new 
paving plant that will be built for the city 
of London, Ont. 

The Canada Chemical Company will in- 
staH a big water-pumping plant of its own 
at Parry sound, Ont. 

F. W. Farncombe, London, Ont., is calling 
for tenders for two half-million gallon steam 
pumps, boilers, etec., for waterworks. 

John F. Lennox, of Toronto, is head of a 
company which will locate a big new brick- 
manufacturing plant at Willcox lake, 

Port Arthur, Ont,, will spend $75,000 for 


waterworks extensions including new machin- 
ery, and $20,000 on street-railway extensions. 

The Columbia River Lumber Company, 
head office, 18 Hastings street, Vancouver, 
B. C., will locate several new plants in Brit- 
ish Columbia. 








MINING 


Whitman mine, near Pearl, Ida., will 
new milling plant. 


The 
build a 

The Copper Hill mine, La Plata, Colo., will 
build a new smelting plant. 


Forest Goody, Osceola, Nev,, contemplates 
the erection of a stamp mill on his properties 

The Butte (Mont.) Central Copper Com- 
pany contemplates the erection of a concen 
trating plant. 

The Daly-Judge Company, Park City dis- 
trict, Utah, will increase the capacity of its 
milling plant. 

The Planet mine, near Phenix, Ariz,, con 
templates the erection of a reduction plant in 
the near future. 

R. H. Hickey, Ray, Ariz,, is at the head 
of a project to build a custom-smelting plant 
near Paradise, Ariz. 

The Cyclopic mines, Gold Basin district, 
near Kingman, Ariz., contemplate the eree 
tlon of a stamp mill 

The Bard Creek Mining Company, George 
town, Colo., contemplates the erection of a 
new concentrating plant 

The Kennison Atkin mine, George's cafon, 
near Manhattan, Nev., is contemplating the 


erection of a milling plant 


L. M. Sukeforth, Upper Greenhorn district 


near North Bloomfield, Cal., will increase the 
capacity of his milling plant 

The West Coast Copper Mines Company, 
Tecolote, Sonora, Mex. is planning for the 
erection of a reduction plant 
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The Golden State mine, Grass Valley dis- 
trict, Cal., will install new engine equipment 
and other operating machinery. 

The Oregon Strong Ledge Mining Company, 
near Murphy, Ore., has broken ground for the 
erection of a 25-ton milling plant. 

The Silver-Lead Mining Company, Cour 
d'Alene district, Ida., will build an addition 
to its 400-ton concentrating mill. 

The Ely (Nev.) Revenue Mining Company 
contemplates the erection of a new milling 
plant. About $75,000 will be expended. 

The Black River Copper Company, near 
Turkey station, Ariz., is planning to install 
new hoisting and operating machinery. 

The Rambler-Cariboo mine, McGuigan, B. cS 
is planning for the erection of a new stamp 
mill, replacing that recently destroyed. 

The Balaklala Copper Company, near Kim- 
berly, Shasta county, Cal., is planning for the 
erection of a new smelting plant in Neveda. 

The Carbonate Hill Mining Company, 
Wallace, Ida., contemplates the installation 
of a concentrating plant in the near future. 

The Detroit Copper Company, Morencl, 
Ariz., will increase the capacity of its reduc- 
tion plant. New equipment will be installed. 

The Williams-Gentzler mine, near Valdez, 
Alaska, is planning for the erection of a 
stamp mill; an aérial tramway is also con- 
templated. 

The Cerro Colorado Mining Company, op- 
erating at Cerro Colorado, near Batopilas, 
Chihuahua, Mex., is planning for the erection 
of a cyanide plant. 

The Sunset Mining and Smelting Company, 
operating in the North Hell cation district, 
N. M., will install new boilers, engines, and 
other operating machinery. 

The Western Asset and Development Com- 
pany, Contact, Nev. (Delano mines), is plan- 
ning for the erection of a power plant; a 
smelting plant will also be installed. 

The Utah-Nevada Mining Company, operat- 
Ing the Alta mine, near Kerby, Ore., has com- 
menced the erection of a 40-stamp mill, and 
sawmill plant on its property. Both plants 
will be fully equipped, 


———-— 


BusINEss [TEMS 


The Bullard Machine Tool Company has 
appointed Harry Ellis, Jr., 1138 Mutual build- 
ing, Richmond, Va., representative for the 
territory surrounding Richmond. 

The O. K. Clutch and Machinery Company, 
Manheim, Fenn., has moved to its new fac- 
tory, at Columbia, Penn., where it will have 
increased facilities for manufacturing pur- 
poses. 

The Standard Tool Company, of Cleveland, 
Ohio, announces the opening of a western 
branch at 552 West Washington boulevard, 
Chicago, Ill., where a complete stock of the 
company’s various products will be carried 
for immediate delivery. 

A. de Gennes, 
France of the Sullivan 
Chieago, Ill., has retired from business, Hart 
©. Berg, 20 Rue de Champes Elysees, Paris, 
will in the future be in charge of this com- 
pany’s business in France, under the direction 
of the European branch office, at London, 814 
Salisbury house, H. T. Walsh, manager. 








general representative in 
Machinery Company, 


a 
a 


FoRTHCOMING MEETINGS 


National Society for the Promotion of In- 
dustrial Edneation: fifth annual meeting, Cin- 
cinnati, Ohio, November 2-4, 1911. + 
Davis, secretary, 18 West Forty-fourth street, 
New York city. 

American Society of Engineer Draftsmen, 














regular meeting third Thursday of each 
month  H. F. Sloan, secretary, 116 Nassau 
street, New York city. 
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The Institute of Operating Engineers. Reg- 
ular meeting second Thursday of each month, 
Engineering Societies building, New York 
Le H. E. Collins, ae 29 West 
Thirty-ninth street, New York ity. 


American Society of Mechanical Engineers; 
monthly meeting second Tuesday. Calvin W. 
Rice, secretary, 29 West Thirty-ninth street, 
New York City. 


Boston Branch National Metal Trades As- 
sociation. Monthly meeting on first Wednes- 
day of each month, Young's hotel. D. F. 8. 
ang secretary, 141 Milk street, Boston, 

ass. 


Providence Association of Mechanical Engi- 
Monthly meeting fourth Tuesday each 


neers. 
month. E. C. Bliss, president, 91 Sabine 
street, Providence, R. I. 


New England Foundrymen’s Association ; 
regular meeting second Wednesday of each 
month, Exchange Club, Boston, Mass. Fred 
cs Stockwell, 205 Broadway, Cambridgeport, 

ass. 


Engineers’ Society of Western Pennsyl 
vania: monthly meeting third Tuesday. SI- 


mer K. Hiles, secretary, Fulton building, 
Pittsburg, Penn. 
Superintendents’ and Foremen’s Club of 


third Saturday. 


Cleveland; monthly meetin 
10 New England 


Philip Frankel, secretary, 
building, Cleveland, 


Western Society of Engineers, Chicago, III. 
Regular meeting first Wednesday evening 
of each month, excepting July and August. 
Secretary, J. H. Warder, 1735 Monadnock 
block, Chicago, III. 


Philadelphia Foundrymen’s’ Association; 
meetings first Wednesday of each month, 
Manufacturers Club, Philadelphia, Penn. 
Howard Evans, secretary, Pier 45 North, 
Philadelphia, Penn. 


WANTS 


Rate 25 cents per line for each insertion. 
About six words make a line. No advertise- 
ments abbreviated. Copy should be sent to 
reach us not later than Friday noon for en- 
suing week’s issue. Answers addressed to our 
care, 505 Pearl Street, New York, will be for- 
warded. Applicants may specify names _ to 
which their replies are not to be forwarded, 
but replies will not be returned. f not for- 
warded, they will be destroyed without notice. 
No information given by us regarding any 
advertiser using bor number. Original letters 
| recommendations or other papers of value 
should not be inclosed to unknown corres- 
pondents. Only bona-fide advertisements in- 
serted under this heading No advertising 
accepted from any agency, association or 
individual charging a fee for “registration,’ 
or a commission on wages of successful ap- 
plicants for situations. 


MISCELLANEOUS WANTS 


Caliper catalog free. E.G.Smith, Columbia, Pa, 

Special machinery developed and manufac- 
tured. Tompkins Bros. Co., Troy, N. Y 

We buy or pay royalty for good patented 
machine or tool. Box 282, AMER. MACHINIST. 

Wanted—Work for screw machines and 
gear cutter. Box 775, AMBRICAN MACHINIST. 

Light, fine machinery to order; models and 
electrical work specialty. E. O. Chase, New- 














ark, N. ¢ 

Light and medium weight machinery and 
duplicate parts built to order; tools, jigs, ete. 
MacCordy Mfg. Co., Amsterdam, N. Y. 


Punches and dies, jigs and fixtures, light 
and medium weet machinery, ete., built to 
order. Taylor-Shantz Co., Rochester, N. Y. 


Wanted—Machine and press work; tools, 
dies, jigs and machines built to order. The 
G. M. Diehl Machine Works, Wabash, Ind. 


Patents. C. L. Parker, Patent Attorney, 
ex-examiner Patent Office, 990 G St., Wash- 
Ington, D. C. Write for Inventor's Handbook. 


Working drawings made from sketches or 
- ee detailing and designing done; 
sheet metal layouts made; rates reasonable. 
Box 25, AMERICAN MACHINIST. 


General machine and tool and die work of 
every description solicited at hour rate or con- 
tract estimates furnished. James T. Carroll, 
ee Point Ave., Long Island City, 


. 


Light and medium weight machinery and 


small parts In quantities; also screw machine 
and punch press work, tools, jigs, dies and 
high grade machinery. The Elgin Tool Works, 


Elgin. Tl. 
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Wanted, by a manufacturer's agent covering 
Pacitic Coast, machinery, specialties, or sup- 
plies on commission basis ; can furnish best 
of references, J. T. S., 409 Pacific Bidg., Se- 
attle, Washington. 

Large English firm of machine tool im- 
—— having showrooms and offices in Great 

ritain, France, Germany, Italy, India and 
Japan is wanting good agencies for machine 
tools of all kinds. Box 189, Ampr. Maca. 


Patents—A able mechanfcal engineer will 
see and protect technical points better; valu- 
able suggestions and assistance in developing 
inventions. G. M. Sacerdote, M. E., and 
Reg'd Patent Attorney, 1919 Broadway, New 
York City, 

Manufacturer of telegraph machines, add- 
ing machines, taxameters, accurate  inter- 
changeable parts, dies and special tools, in- 
vites orders for similar special manufacturing. 
The Universal Telegraphic Company, Succes- 
sors to the Rowland Telegraph Company, 
Baltimore, Md. 

Auto cases and tubes fitst quality guaran- 
teed—28x3 $10.30, tube $2.75; 30x3 $11.30, 
tube $2.85; 30x3% $15.45, tube $3.75; 32x3% 
$18.70, tube $4.25; 34x4 $27.45, tube $5.75. 
Send for list of all sizes. I ship, allow ex- 
amination om receipt of 10 per cent. amount 
of order. The largest tire dealer in the cen- 
tral States. W. Vanderpool, Springtield, O. 

Wanted—Party or parties to buy outright 
or to take a license on the basic patents on 
the only automatie continuous solids and 
filter press in existence, pressing between 
cloths, loading and unloading automatically ; 
pressing can be regulated to any extent with 
or without hydraulic or screws, or it can be 
run as an ordinary press at the same time 
doing away with the trouble of taking apart 
the machine to run over the cakes: manufac- 
turers will require no special machinery; the 
ne can be seen in operation and a thorough 
nvestigation made of its many possibilities. 
K. S Berrigan, sole owner, 136 North Centre 
street, Orange, N. J 


— ———— 


Hete WANTED 
Classification indicates present address of 
advertiser, nothing else. 
CANADA 


Wanted—Assistant to head of premium de- 
partment, setting time limits in a large elec- 








trical factory in Canada; applicants please 
state experience and salary required. Apply 
Canadian General Electric Co., Peterboro, 


Canada. 


Chief draftsman for mechanical department 
of large corporation building a general line 
of cranes, coal and ore handling machinery, 
etce.; must be a man of large experience and 
have good knowledge of structural work; po- 
sition permanent at good salary; location, 
northeast. Box 61, AMERICAN MACHINIST. 


IOWA 


Wanted—General superintendent, capable 
of taking complete charge of thriving and 
fast growing factory making general line of 
steel stampings; location in good mid-western 
city; runs about thirty punch presses, with 
full supplemental equipment, employs seventy 
operatives; must be first class executive, good 
disciplinarian, able to handle labor, and to 
turn out the work; only thoroughly equipped 
and experienced man need apply; place de- 
mands a good man and will pay for him, 
but wants full value received; no beginners 
or failures wanted, but the chance of a life- 


time for the right man; state fully and 
clearly your qualifications, experience, age 


and salary desired; all will be held strictly 





confidential. Address “X," Box 50, Am. Ma. 
MASSACHUSETTS 
Wanted—Energetic, technical man, with 


executive ability, to take charge of inspection 
department for incoming goods; must have 
technical education and actual shop experi- 
ence; must be familiar with testing and in- 
specting of metals, insulating materials and 
machine parts; experience in purchasing and 
correspondence desired; state age, references, 
experience in detail, places and periods of 
employment and salary expected. Address 
“Inspector,” Box B, Springfield, Mass. 
MICHIGAN 


Foreman wanted for light hardware manu- 
facturing in department of stamping and au- 
tomatic screw machines; give age, experience, 
references and wages required. Box 96, Am. M. 

NEW JERSEY 

Tool designers wanted. Apply, stating age, 
experience and salary wanted to Crocker- 
Wheeler Company, Ampere, N. J. 

We will have openings for machinists and 
toolmakers during July; mail your applica- 
tion, giving references and wage at last place. 
Crane Motor Car Company, 96 West Seventh 
street, Bayonne, N. J. 
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Chief inspector wanted in large factory 
manufacturing a high class product of ma 
small parts; a capable man required with 
high appreciation of accuracy; state age, sal- 
ary and full qualifictions. ox 89, Am. MA. 


NEW YORK 


Wanted—tTwo first class operators of hort- 
zontal boring machines; state age, experience 
and references; applications considered confi- 
dential. Box 23, AMERICAN MACHINIST. 


We want a machinery salesman who has had 
successful experience in Europe, to visit the 
trade and do missionary work in England; 
state salary, experience and references. Box 
79, AMERICAN MACHINIST. 

Wanted—Superintendent for automobile fac- 
tory; one who has had experience in high 
class work only will be considered; must be 
a good handler of men, and a good system- 
atizer. Apply, stating experience, Box 65, 
AMERICAN MACHINIST. 

Wanted—Machinists wanted. lathe hands, 
screw machine hands, etc.; steady position, 
desirable surroundings, good wages, no labor 
trouble. Apply by letter, giving account of 
ast experience. Maxwell-Briscoe Motor Co., 
Smployment Bureau, Tarrytown, N. Y. 

Salesman for line of pliers and some high 
grade specialties to visit jobbing and retail 
trade east and west; must also visit machine 
shops to introduce specialties; state age, ex- 
perience, territory covered, salary desired and 
references, “K. F.," AMERICAN MACHINIST. 

Wanted—Machinery salesman, live and en- 
ergetic, with theoretical and practical experi- 
ence in gear cutting, for seliing high grade, 


well known line. of modern gear cutting ma- 
chines; first class apperteesy for capable 
hustler; state age, salary desired, former ex- 


perience and territory covered; only men with 
thorough experience in gear cutting line will 


be considered. “S. G.,” AMeR. MACHINIST. 


NORTH CAROLINA 
Wanted—German-American 
has some knowledge of mechanical drawing, 
as foreman of machine shop in small town; 
state experience, present position, age and sal- 
ary expected. S. Parker, Pine Town, N. C. 


mechanic, who 


OHIO 


one lathe hand and Jones & 
Lamson operator, who is familiar with cast 
iron operation. Box 77, AMER. MACHINIST. 


Wanted—An experienced operator on auto- 
matic screw machine; must be capable of es- 
timating on work; also designing the tools for 
same. tox 97, AMERICAN MACHINIST. 


Foreman for small shop in Ohio building 
medium weight automatic machinery; must 
have experience in this class of work and be 
particularly efficient in managing fitters; sal- 
ary $150 per month; give full details, experi- 
ence, reference, ete., in first letter. Box 81, 
AMERICAN MACHINIST. 

Wanted—First class machinists, toolmakers, 
die sinkers, lathe, planer, drill press, screw 
machine, boring and milling machine oper- 
ators, wood ana metal patternmakers, brass 
polishers, buffers, finishers, millwrights, ham- 
mermen and blacksmiths, who wish to in- 
crease their opportunities, to register with the 
free Employment Department of the National 
Metal Trades Association, New England Bulld- 
ing, Cleveland, Ohio. 

Wanted—General superintendent to take 
charge of a sheet metal stove shop employing 
1000 men: must be thoroughly familiar with 
sheet metal work, factory management and 
equipment; he must be strictly sober, efficient 
and have good constructive ability, and be 
able to furnish first class references as to 
character, experience and ability: only those 
who can fully qualify need apply. Address 
“Supt.,” Box 80, AMERICAN MACHINIST. 

PENNSYLVANIA 

Superintendent for drop forge plant: good 
salary and permanent position for first class 
man; give full particulars. Box 98, AM. Ma. 

Wanted—Practical machinist, experienced 
in rate setting and time study work; must 
be familiar with steam engine or pump work. 
Box 48, AMERICAN MACHINIST. 


One planer, 


Wanted—Instructors in mechanical engin- 
eering. in electrical engineering and in me- 


chanical drawing at an eastern institution: ap- 


plicants must be graduates of technical 
schools, preferably with one or two years’ 
practical experience, Box 78, AMER. MACH. 


The Monotype School is maintained to 
train young men to meet the constant de- 
mand for operators of our type casting and 
composing machine: these operators do so 
well that we receive more applications for 
places than can be filled: these qualifications 
carry most weight: Common sense. automatic 
machinery experience, printing office experi- 
ence, tyne foundry experience. Full partic- 
ulars will be furnished to inquirers who fur- 
nish the same information about themselves, 
and mention this paper. Lanston Monotype 
Machine Co.. Philadelphia 

Wanted—General superintendent for manu- 
facturing plant established nearly thirty 


AMERICAN MACHINIST 


years, whose product is standard and com- 
prises the largest line of its kind in the 
world; light and medium manufacturing, in- 
terchangeable parts and where the production 
of volume, decreased costs and the proper 
layout of machinery and work are essential ; 
a practical experienced man to be in charge 
of factory, production and the manufacturing 
generally; only experienced men of _ thor- 
oughly good character and habits will be con- 
sidered and who are capable of handling men, 
introducing improved methods, and _thor- 
oughly familiar with cost systems, stock sys- 
tems and modern shop practice; state refer- 
ences, experience, past and present employ- 
ment, age and salary expected in first letter. 
Box 76, AMERICAN MACHINIST. 


VERMONT 


Salesmen—-We want several salesmen to 
sell Gridley automatics; applicants should 
give full particulars as to experience and 


State salary expected. Box 66, AM. MaAcn. 


VIRGINIA 

Wanted—A first class draftsman, one hav- 

ing experience in elevator designing and lay- 

outs preferred; state experience, age and sal- 

ary expected. Westbrook Elevator Company, 
Danville, Va. 





WASHINGTON 
Wanted—An assistant foreman, young and 
uptodate, who understands sawmill and en- 
gine work, to have charge of floor and bench 
hands: from 15 to 30 men under him: cvood 
job for the right man. Address, Sumner Iron 
Works, Everett, Wash. 








SITUATIONS WANTED 


Classification indicates present address o7 


advertiser, nothing else. 
CONNECTICUT 

Autos—First class operator (B. & S.), used 
to designing cams, etc., desires change; fully 
competent to take charge of department ; good 
references. Box 92, AMERICAN MACHINIST. 

Young man (26), well up on automatic and 
hand screw machine work, desires position as 
traveling demonstrator, operator, or salesman; 
good references. Box 93, AMER. MACHINIST. 


'LLINOIS 


Position as superintendent, by expert tool 
designing draftsman, experienced as drafts- 
man, tool and die maker, and tool room fore- 


man on typewriter and similar work; age 32, 
married. Box 6, AMERICAN MACHINIST. 

I have had well balanced technical and 
practical experience of 15 years specializing 
on tools and machinery for the manufacture 
of machinery and metal products, including 
automobiles and machine tools, as machinist, 
chief draftsman, designer and manager; wish 


responsible position in this line; 32 years 
old and can furnish references to interested 
parties. Box 74, AMERICAN MACHINIST. 


My fifteen years’ experience in shop, foun- 
dry and drafting room and office in the manu- 
facture of high grade machinery, with record 
as a designer, originating and developing new 
ideas and keeping product uptodate, is avail- 
able to any manufacturer who is in need of 
a high grade man, experienced as chief drafts- 


man, mechanical engineer and manager; at 
present employed. Box 73, AMER. MACH. 
MAINE 


Manager or superintendent of machine shop, 
forge or foundry: first class references. Box 
996, AMERICAN MACHINIST. 

MASSACHUSETTS 

Experienced machine tool salesman with 
extensive acquaintance in the East and Mid- 
dle West, wants position: can show a splendid 


record and give best of references. Box 84, 
AMERICAN MACHINIST. 

Hustling, uptodate machine shop superin- 
tendent, with 20 years’ varied experience, 


manufacturing special and general machinery, 
wants position; location not important; best 
of references. Box 85, AMER. MACHINIST. 


NEW JERSEY 
Mechanical engineer, with office and shop 
experience, desires position in Metropolitan 
district. Address “E,,”” Box 51, AMER. MACH. 


27). 


Technical graduate (27 German descent, 
having broad shop and designing experience, 
wishes position as foreman, superintendent 
or engineer with manufacturing plant or of- 
fice. tox 91, AMERICAN MACHINIST. 

NEW YORK 

Master mechanic and chief planner desires 
change: capable man. large job: splendid 
record. W. J. H., AMER. MACH. 

Machinist. 22, with knowledge of drafting, 
desires position in machine shop or drawing 


room. Box 94, AMERICAN MACHINIST. 

Toolmaker: fine tools, experimental or 
model work: qualifications A-1: references 
A-1. Box 71, AMERICAN MACHINIST. 
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Manufacturing engineer ; thoroughly 
grounded in different phases of light and 
medium manufacturing on large scale; suc- 
cessful record, with present employers ten 
years. Box 900, AMERICAN MACHINIST. 


Executive, practical man, 20 years’ experi- 
ence in manufacture of metal specialties, in- 
struments and machine work; tool expert, 
supervisory knowledge of sales and office 
work; economical producer. Box 90, Am. M. 


Superintendent, 14 years in charge of man- 
ufacturing and building high class automatic 
machinery and machine tools; good organizer 
of shop system that will show good profits; 
New York or New Jersey preferred. Box 83, 
AMERICAN MACHINIST. 






Position as manager of concern doing from 
$150,000 to $250,000 business per annum; 
practical, manufacturing and sales expert- 
ence; technical graduate; would be interested 
in proposition of nominal salary and share 
of profits. M. K. F., AMERICAN MACHINIST, 


Wanted—Position as general foreman or 
foreman machinist by Scotchman, 35 years 
of age, preavenssve position with plenty of 
responsibility and work preferred: undoubted 
mechanical and executive ability: A-1 refer- 
ences; at present employed. Box 87, Am. M. 

Manager or general superintendent; can 
make the price, sell output, improvements 
permanent, broad lines, individual effort sys- 
tem for help, direct through strong organiza- 
tion, practical experience; no trifling; shop 
or foundry; now employed. Address “Execu- 
tive,” AMERICAN MACHINIST. 


Young man of 22, expert milling machine 
operator, can work within very close microm- 
eter measurements; understands thoroughly 
speeds and feeds, the piece work system and 
is well versed in modern methods for the 
rapid production of duplicate parts; has had 
some experience as gang foreman. Address 
“Hustler,” AMERICAN MACHINIST, 


Tool and diemaker with 16 years’ experi- 
ence (six years in own experimental and 
model shop), wishes position with responsi- 
bility or permanent position at experimental 


and model work; practical designer for 
novelty work, tools for typewriters, adding 
machines and vending machines; A-1 refer- 


95, 


AMERICAN MACHINIST. 
NORTH CAROLINA 


; engineer, 32, as 
or engineering capacity; technica 
four years shop, 10 years drawing 
open for position. Box 70, AMER 
OHIO 


First class plater, polisher and buffer who 
has had 20 years’ experience and desires to 
make a change; can furnish good reference. 
“L. F. K.,” AMERICAN MACHINIST. 

Chief tool designer or master mechanic de- 
sires making a change in the near future and 
invites correspondence from parties, requiring 
the services of such a man; specialist in up- 
todate production methods and cost reduction 
in making interchangeable machinery. Box 
86, AMERICAN MACHINIST. 

PENNSYLVANIA 


ences. tox 


superintendent 
education: 
room; is 
Macnu. 


Mechanical 


Designing draftsman, from sketches, schemes 








from conception to detail conclusion: care of 
interchangeable parts; fine designer original 
and suggestive; acted as supervising drafts- 
man. Box 82, AMERICAN MACHINIST 
For SALE 
* ll ll 
For Sale—One locomotive boiler of about 


50 horsepower, and one marine boiler of about 
75 horsepower; both in good condition; we 
have been using these to heat our entire 
plant, but as we are making additions which 
necessitates the use of larger boilers, must dis- 
pose of them at once. Simplex Motor Car 
Co., Mishawaka, Ind 

Machine shop for sale in a manufacturing 


town in New Jersey: saw tooth roof and 
steam heated; lathes from 9 inches up to 42 
inches: good chance for one or two bright 


mechanics to invest a few thousand dollars: 
an excellent opening for automobile shop and 
foundry along with present business. Box 
SS, AMERICAN MACHINIST 


For Sale—Outright. or will 
or more, the basic patents on 
matic, continuous, solids and 
existence, pressing between 
and unloading automatically: pressure can be 
regulated to any extent without or with hy- 
draulic or screws, or it can be run as an 
ordinary press: at the same time doing away, 
with the trouble of taking the machine apart 
to remove the cakes: manufacturers’ will 
require no special machinery: the press can 
be seen In operation and a thorough investl- 


license to one 
the only auto- 
filter press in 
cloths, loading 


gation can be made of its great possibilities, 
K. S. Berrigan, sole owner, 136 North Centre 
street, Orange, N. J 
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Talks With Our Readers 


Arthur Brisbane, whose editor- 
ials in the Hearst papers prob- 
ably reach more people each 
day than those of any other 
man,and who gets $50,000 per 
year for writing them, recently 
addressed the Advertising 
Men’s League of New York 
City on ‘Does Advertising 


Increase the Cost of Living.”’ 


A few of his good remarks 


follow: 


“The cost of living is a thing 
we cannot nail down. Years 
ago there was the same kind 
of talk about it. 


early presidents said the coun- 


One of our 


try was going to the dogs 
because you could not get a 
man for less than a hundred 


and fifty dollars a year.”’ 


“If there is any problem of 
cost of living it’s because 
there has not been enough 


good advertising.”’ 


“In the first place I should 
say that advertising is to 
business and the community 
what speech is to the indi- 


vidual socially.” 


‘‘Now, before man coula talk, 
if he knew a thing it was im- 
possible to tell another human 


being about it.” 


By The Sales Manager 


‘“Tmagine the waste of time, 
money and effort if the five 
million people in this com- 
munity could not speak.”’ 


‘One might know where such 
and such a thing might be had 
and could not tell the others, 
and each one would have to 
find it out for himself—where 
it was or where the best was. 
It would be an absolutely 
foolish waste of time if they 
could speak.”’ 

“Advertising is business 


speech.”’ 


“There is nothing about adver- 
tising except economy, except 
saving, except reduction of 


the cost of living.”’ 


“Of course, when you talk 
about advertising, manufac- 
turing or agriculture you don’t 
talk about stupid advertising, 
manufacturing or agriculture. 
Farmers that lose money 
don’t count. Advertisers 
that try to persuade the pub- 


lic to lose money don’t count.” 


“ Advertising, of course, is a 


’ 


medium of distribution.’ 


“Take this question about 
the lack of advertising. Sup- 
pose everyone stopped ad- 
vertising, what would hap- 
pen? Of course, you would 


have to talk, you would have 
to tell people things and very 
badly.” 


“ Advertising does another 
thing which should be em- 
It makes the ad- 


vertiser give hostages to com- 


phasized. 





mercial honor.”’ 





“Tf the manufacturer said ‘this 
value has built these enor- 
mous factories, they have cost 
me millions and there is no 
insurance on them,’ noth- 
ing would make him set fire 
to them. Now, the manu- 
facturer’s reputation is unin- 
sured. He spends thousands 
in building something more 
solid than a brick building, 
and when he has built that up, 
built up that name, you can- 
not imagine that he would 
jeopardize that fortune by 


making his goods inferior.”’ 


A manufacturer has to live 
with and on the reputation 
of his goods, keep them sold 


and make them sell others. 


That’s why only reliable pro- 
ducts can be continuously 


advertised. 


That’s why buying adver- 
tised products is the cheapest 
quality-insurance you cari 


possibly get. 





Bie 
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Some Sewing Machine Shop Methods 


We have already illustrated a number 
of special tools and methods in the plant 
of the Davis Sewing Machine Company, 
Dayton, and in the accompanying engrav- 
ings some further views of machines and 
operations in this establishment are 
shown. 


MACHINING HAND WHEELS 


In the halftone, Fig. 1, two automatic 
screw machines are represented in opera- 
tion upon sewing-machine handwheels, 
which are required in such numbers as to 
keep a battery of these machines con- 
stantly employed. The castings are placed 
in the open sided magazine which holds 
about a dozen wheels and from which 
they pass down one by one to the retain- 
ing jaws pivoted under the open end of 
the magazine. The cast wheel is re- 
moved from the jaws at the proper mo- 
ment by a “transfer” in the turret and 
placed by this intermediate device into 
the chuck jaws ready for machining by 
the turret- and cross-slide tools. 

The work is gripped by jaws that pass 
between the inside of the rim and the 
hub; and the outside of the wheel as well 
as the belt groove are thus reached by 
the tools and finished without interfer- 
ence with the chuck jaws. As the wheels 
pass out of the jaws they slide down a 
wooden chute into the pan. 


REAMING HANDWHEELS 


After the wheels are machined in the 
bore and on the rims they are nickeled 
and this process leaves a scale in the 
hole that is removed by a rapid reaming 
process carried on under the sensitive 
drill press in Fig. 2. 

The fixture in which the work is held 
is merely a circular casting upon which 
the handwheel is dropped and located 
under the spindle, and a pull of the lever 
passes the reamer down through the bore 
in an instant, leaving the surface clean 
and smooth, so that it will fit properly 
upon its shaft in the sewing machine. 

The engraving shows the handy trucks 
upon which such parts are moved about 
the factory and also serves to draw at- 
tention to the large quantities in which 
members of this character are put 
through the machining operations. 


SHAVING COVER SLIDES 


Of the two machines in Figs. 3 and 4, 
the first is used for machining the edges 
of shuttle-race covers, which are beveled 
to a given angle and must be smooth and 
parallel from end to end in order to slide 
freely in their guides in the bed plate. 
As the plates are thin a shaving process 
is entirely feasible for producing the re- 
quired character of surface and the ma- 
chine in Fig. 3 accomplishes this work in 
an efficient manner. 

The plate itself will be seen in Fig. 5, 


By F. A. Stanley * 








= 
Features of hand-wheel 
manufacture and the bevel- 
ling of thin steel plates for 
shuttle-race covers by means 
of a shaving machine with 
magazine feed, light pro- 
filing apparatus for small 
parts, special grinding and 
lapping machines for ten- 
ston disks and presser feet. 
A handy assembling fix- 
ture jor pressing the heads 
onto a ball-bearing pitman. 
Erecting the sewing-ma- 
chine stands and testing the 
completed shuttles. 




















*Western editor. 


with an end view of the shaving machine 
represented by the sketch at the right, 
which is merely to show the general 
principle without accuracy as to detail. 
Referring to the general view, Fig. 3, 
and the sketch, Fig. 5, it will be seen that 
the steel plates are passed between two 


sets of cutters which convert the square 
edges into bevel surfaces of the requisite 
degree of angularity. There are eight 
cutters on each side of the machine and 
the steel plates are passed between them 
along a channel which not only guides 
the work but also admits the ends of the 
shaving tools. These latter are set, look- 
ing from the end of the machine, at the 
Same angle as the edges are to be 
beveled on the work; and they also have 
a slope or rake, toward the magazine 
from which the plates are fed, so as to 
give them a shearing cut. 


THE MAGAZINE AND THE FEED 


The magazine A, Fig. 3, is a vertical 
receptacle of sufficient hight to hold sev- 
eral dozen plates, and under this chute a 
slide is reciprocated at a constant, slow 
rate of speed, by a cam at E. The shaft 
upon which the cam is mounted is 
actuated by worm wheel and worm at the 
rear of the machine. The reciprocating 
slide, after feeding the first blank be- 
tween the tools, returns for the next and 
upon the second forward stroke the sec- 
ond blank pushes the first one further 
forward and this operation repeated, at 
the eighth stroke causes the first blank 
to pass out from between the tools and 
fall into the tray. 

The eight pairs of cutters or shaving 
tools are adjusted by the nurled head 
screws at C, and each pair is set to take 
a chip of definite proportions so that the 
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work is properly distributed along the 
series of tools. The tools are secured in 
their seats by clamps across their tops 
and the work is so confined in its passage 
along the guide that there is no oppor- 
tunity for vibration and for chatter marks 
on the edges of the plates. 

The machine is fitted with an oil pump 
and lubricant is forced in from the end 
of the guide bar to flood the work and 
tools during the shaving operation. 


AMERICAN MACHINIST 


A SMALL PROFILER 


The profiler in Fig. 4 is illustrated as 
a special, light-acting machine designed 
for machining a variety of work entering 
into sewing-machine construction. A 
number of fixtures and forms are used 
on the machine for various purposes and 
with one of these fixtures set the pro- 
filing process is carried on easily as both 
the table and head are readily manip- 
ulated. 








Fic. 2. REAMING OPERATION IN 
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GRINDING AND LAPPING MACHINES 


Grinding processes of different kinds 
are extensively employed in sewing-ma- 
chine manufacture, and two machines for 
finishing parts by abrasive methods are 
shown in Figs. 6 and 7. 

The machine in Fig. 6 was constructed 
for finishing tension disks and its three 
spindles carry abrasive disks of three 
degrees of fineness, so that the work is 
swung from one to another in the grind- 
ing and lapping process. The work is 
mounted in a chuck on a spindle which 
is carried in a horizontally swiveling 
head that may also be rocked in the ver- 
tical plane, its counterbalance normally 
retaining the vertical position until the 
lever is actuated to tilt the head as re- 
quired. 

With the same lever the head is swung 
about its vertical pivot to keep the work 
in contact with one of the disks and then 
may be rocked opposite the next finer 
disk and brought to a nicer degree of 
finish, after which it is tilted still further 
opposite the finest of the three disks for 
the completion of the surface finish. 

The work spindle is driven by a round 
belt and is adjusted endwise to maintain 
the contact between work and disk by 
pushing the knob at the rear end of the 
spindle. 

FINISHING PRESSER FEET 

The machine in Fig. 7 also carries 
three wheels or disks which are in one 
straight line, the work being slid past 
each wheel by means of fixtures on the 
long table. This machine finishes the 
ends of presser feet after they are placed 
upon the presser bar, and during the 
grinding and polishing performance the 
bar rests in one of the V-blocks which 
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MACHINE FOR SHAVING EpDGES OF RACE COVERS 
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holds it perfectly square with the faces 
of the disks. Here, as in the previous 
case, the abrasive wheels are of three 
grades of fineness and the operator can 
readily pass the presser bar with its foot 
from one finishing medium to the next 
without loss of time. 

In the view, one disk is removed to 
permit the driving pulley at the rear to 
be shown. The driving belt in this in- 
stance passes from the countershaft 
down under the pulley on the central 
spindle and under the corresponding pul- 
ley on the right-hand spindle. This 
spindle carries a second pulley which 
drives the horizontal belt shown leading 
across to the pulley on the left-hand 
spindle. 


PITMAN ASSEMBLING FIXTURE 


In Fig. 8 a fixture is shown for as- 
sembling the ball-bearing pitman, which 
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Fic. 8. PITMAN ASSEMBLING FIXTURE 


is represented in the sketch, Fig. 9. The 
ends of this pitman, drilled ready to be 
pressed on to the rod, are placed over 
the two pins PP, Fig. 8, with the rod 
resting in the groove G, where it is con- 
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THREE-DISK MACHINE FOR FIN- 
TENSION Disks 
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MACHINE FOR GRINDING AND FIN- 
ISHING PRESSER FEET 
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fined against side buckling tendencies by 
movable jaw S, which is controlled by 
handle H. When lever L is operated, 
slide Q is forced forward by a pinion and 
rack, pressing the heads of the pitman 
firmly onto the rod. 

The block B is adjustable to accommo- 
date different lengths of rods and when 
properly set it is clamped against move- 
ment under end pressure, by two cap 
screws passing down through the slots 
and into the base of the fixture. 


ERECTING FRAMES 


When securing the cast-iron legs to the 
sewing-machine table, it is desirable that 
the bottoms of the casters shall all be 
kept in one plane in order that the ma- 
chine shall stand firmly on a level floor. 
So in tightening up the screws by which 
the metal standards and the wood frame 
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are joined together the suspended “sur- 
face plate’ in Fig. 10 is employed to 
advantage to determine if the bearing 
faces of the casters are in a common 
plane. In this operation the stand is, of 
course, bottom side up. 
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through under the spring, whether the 
latter is suitably adjusted and, if it is 
not, a rapid movement with the screw 
driver applies the desired tension im- 
mediately. If then the thread does not 
“pull” properly, as may happen once in 








Fic. 9. BALL- 

The test plate is a heavy wood frame 
with metal corners, and is suspended 
from the corners by a_ weighted cord 
passing over a pulley under the ceiling. 
Generally speaking, when the screws are 
set up tight the casters will be found to 
be sufficiently level, or to require but a 


ly 
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BEARING PITMAN 
a while, it is evident that the spring itself 
may have some slight defect that has 
escaped the shop inspector, and the shut- 
tle is laid aside for a new spring. 

The shuttles are handled about the 
shop in trays that prevent them from be- 
coming nicked or otherwise marred as 











Fic. 11. INSPE 
slight straining up of one or two screws 
to correct their relation to each other. 
Where more than this is necessary, how- 
ever, a thin shim is placed between wood 
and metal at the required corner and the 
leveling process proceeded with. 


INSPECTION OF SHUTTLES 


The view in Fig. 11 indicates the 
method of testing each and every shuttle 
after the customary inspection with gages 
has been attended to. This final inspec- 
tion process consists in threading the 
shuttle from its bobbin and pulling the 
thread along under the shuttle spring with 
the fingers to determine if the spring is 
in proper adjustment. 

The young woman who tests. these 
shuttles can tell at once from the “feel” 
of the thread as she quickly pulls it 








CTING SHUTTLES 


they approach a finished condition, and 
in Fig. 11 several such trays are visible 
upon the bench. 








Overcoming Chattering on a 
Lathe 


By DAvip FARNIE 


Occasionally a machinist gets a cast- 
ing to turn that is too large for his lathe, 
or the overhang from the chuck or face- 
plate is too great, causing a great deal 
of chattering. Tightening the boxes and 
stiffening the tool support are usually 
not sufficient to eliminate it. 

A good way is to run the lathe on the 
reverse belt, and turn the tool upside 
down; this prevents the casting from 
jumping and riding on the tool. I found 
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also that I could take a heavier cut 
through a rough hole or one that was out 
of true, thereby getting under the skin 
of the casting quicker and saving the 
tool. 


Electro-Magnet for Shop 
Oculists 
By ROBERT GRIMSHAW 





Im every machine shop, from time to 
time, someone gets a sliver of iron or 
steel in his eye. The usual way to re- 
move these unwelcome and painful in- 
truders is to fold back the eyelid and 
fish for them more or less skilfully with 
some blunt-pointed instrument; the best 
—but perhaps the least frequently em- 
ployed—being the point of an ordinary 
“lead” pencil. Still better, in most cases, 
is the use of a strong magnet, although, 
as a rule, this is not available. 

One form just brought out in Ger- 
many, and which is probably little known 
in the United States, is illustrated here- 
with, as made by the Magnet-Werke, of 
Eisenach. It requires hardly any ex- 
planation, being simply a small solenoid 

















THE ELECTRO-MAGNET IN USE 


magnet (arranged for continuous current 
only) weighing 3 German, or 3.3 English, 
pounds. The pole points are nickel 
plated, and may be screwed off and on; 
hence, after using, they can be sterilized, 
a most important precaution in these 
days. They are wound for 4, 10, 50, 65, 
110 and 220 volts; and take respectively 
8, 3, 0.65, 0.5, 0.3, and 0.15 amperes of 
current. 








From a paper dealing with the composi- 
tion and treatment of iron and steel it is 
noted that the center of a casting is al- 
ways coarser grained and weaker than the 
surface. Removing the skin of a casting 
reduces its strength per unit of cross-sec- 
tion. Bars cast horizontally are more 
uniform in strength and size than those 
cast vertically. 
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Blueprint Washing and Drying 


In the production of blueprints the 
washing and drying process is usually 
considered an unimportant item. If the 
number of prints is small the washing is 
done in tubs by boys; the prints are then 
dried either in an oven or else by hang- 
ing on lines in the open air. 

Recently the attention of blueprint de- 
signers has been directed to the produc- 
tion of a machine for automatically wash- 
ing and drying the prints. Unfortunately 
all such machines are built to wash and 
dry the prints in a continuous roll in- 
stead of in sheets cut to the size of the 
tracing. In order to handle blueprints 
in sheets cut to the finished size, the 
users of a large number of prints have 
developed for their own needs a machine 
to fulfill this requirement of economical 
production. 

Below is described a machine which 
has been in continuous operation for four 
years by the Westinghouse Electric ana 
Manufacturing Company. 
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This machine will wash and dry prints 
in sheets up to 48 inches wide by any 
length at the rate of 18 linear feet per 
minute. This means that the maximum 
capacity is about 10,000 blueprints (2x 
1'4 inches) per day of eight working 
hours. Two operators are required, 
one for feeding in the unwashed prints 
at one end, and one for removing 


By A. B. Reynders * 








A special machine for 
blueprints an 
sheets cut to finish d 


handling 


having a capacity of 10,000 
14x2-foot prints in eight 


hours. 




















*Assistant to manager of engineering, West 
inghouse Electric and Manufacturing Company. 
the washed and dried prints and distrib- 
uting at the other end. 

The general appearance of this ma- 
chine is shown by Fig. 1. 

It consists essentially of three inclined 
planes, each composed of a series of disk 
rollers, see Fig. 2, over the surface of 
which the blueprint paper travels while 
it is being washed and dried. Washing 


width of print which this machine will 
wash and dry is 48 inches. 


THE WASHING SECTION 


This section consists of a series of 
65 disk rollers, arranged in a plane, hav- 
ing a slope to the horizontal of 54 inch to 
the foot. Each roller is composed of 74 
thin disks of zinc spaced % inch center to 
center. The centers of adjacent rollers 
are so arranged that the disks are mesh- 
ed with each other; see Fig. 3. For the 
first 4 feet the outside diameters of the 
disk rollers are the same, after which 
each roller is increased uniformly in di- 
ameter until the draining section is reach- 
ed. The object of this gradual increase 
in diameter will be explained later. 
About 4 inches above the surface of this 
set of 65 disk rollers, there is a set of 
22 brass pipes uniformly spaced. Each 
pipe contains a series of holes so arrang- 
ed that the water will spray upward in a 
large number of streams, which in falling 











1. BLUEPRINT WASHING AND DrYING MACHINI 


is accomplished by a spray of water fall- 
ing from a set of pipes located over the 
washing rolls, and drying, by heated air 
rising from a series of gas jets located 
beneath the drying rollers. The washing 
end occupies a floor space 18'> feet long 
by 5 feet wide, the drying end 25 feet 
long by 5 feet, making a total floor space 
of 43'2 feet by 5 feet. The maximum 


down covers the entire surface of the 
blue print as it passes along underneath. 
Underneath the rollers is a trough of 
wood, lined with zinc, which gathers the 
water and returns it to a metal trough at 
the end of the inclined surface. 

The disk rollers are driven by means of 
sprockets on the ends of the shafts of the 


rollers; adjacent rollers having the 
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sprockets on opposite sides. Over these 
sprockets passes a chain driven from a 
countershaft, which in turn is driven by 
means of a sprocket and a chain trans- 
mission from a back-geared, three horse- 
power motor. In order to prevent the 
chain from lifting off the teeth of the 
sprockets an angle iron guide strip is 
fastened immediately above the chain. 
As the chain is a high-grade roller type 
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wise occur, due to the paper becoming 
wet. 

The total length of time a print re- 
mains under the spray is 14 minutes. 
The quality of water flowing may be 
varied by means of a valve; the minimum 
being maintained at about 80 gallons per 
minute. It will be readily séen that this 
quantity of water is more than enough to 
wash the prints provided a sufficient time 
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Sprockets A are Driven by One Chain on one side. 
Sprockets B are Driven by a Second Chain on same side. 
Sprockets C are Driven by a Third Chain on opposite side. 
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5. Method of Driving Disk Rollers, 
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ARANGEMENT OF PARTS OF THE BLUEPRINT WASHING AND DRYING MACHINE 


and kept well lubricated, this arrange- 
ment has proved very satisfactory. The 
speed of the chain being fixed and the 
size of the sprockets being the same for 
all disk rollers, the revolutions per min- 
ute for each disk roller are fixed. Owing, 
however, to the increase in diameter of 
the disk rollers, the print travels faster 
and faster in its progress toward the 
draining section. This means that their 
is a stretching action on the print which 
eliminates wrinkles, which would other- 


is allowed. In order to overcome the ex- 
pense involved in using this quantity of 
water, the water instead of being allowed 
to run to waste, is pumped over again 
by means of a centrifugal pump driven 
from the above mentioned motor; only 
enough fresh water being supplied to 
wash the prints thoroughly. This is ac- 
complished by collecting the water 
through a screen at the front end of the 
washing section in a trough from which 
it is pumped. An overflow pipe is pro- 
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vided in this trough for waste, which is 
kept constant by the supply of fresn 
water from the public service mentioned 
above. This can be regulated by means 
of a valve so that any desired quantity of 
fresh water can be added. For 450 prints 
per hour (1350 square feet) 18 to 20 
gallons per minute are used. 


THE DRAINING AND DryING SECTION 


This section is arranged lengthwise in 
the form of an inverted V. It contains 
140 disk rollers, all of the same diameter, 
arranged in two planes, one on top of the 
other; adjacent disks in the same plane 
meshing with each other as in the wash- 
ing section. Between these two planes 
there is a 1/16-inch space through 
which the blueprint travels in a sinuous 
course; see Fig. 4. The object of this is 
to positively drive the prints which other- 
wise, owing to the rising of the heat, 
would be lifted from the rollers and the 
friction would be so little that the paper 
would either stand still or slip down the 
slope. 

The first four feet of disk rollers ad- 
jacent to the washing end constitute the 
draining section. Each roller is made of 
74 thin disks of zinc spaced 5 inch 
center to center. As the plane of the 
rollers is inclined at a steep angle, with 
the horizontal (4' inches to the foot) the 
water readily drains off, being assisted 
materially by the edges of the disks. 

The remaining disk rollers, each con- 
taining 74 thin disks of sheet steel, spac- 
ed 5< inch center to center, constitute the 
drying section; the drying being accom- 
plished by heat generated from a series 
of gas jets uniformly spaced beneath the 
lower set of rollers. In order to prevent 
the gas flames from igniting the prints 
passing through the machine, especially 
when dry, the gas flames impinge upon 
sheet-metal plates immediately beneatn 
the rollers, the plates being L-shaped to 
prevent the drafts from blowing out the 
gas; see Fig. 4. Considerable trouble was 
experienced at first with the gas jet, 
which consisted of hoies in an ordinary 
piece of pipe, one end of which was 
plugged, the other end being attached to 
the supply service through a_ mixing 
valve. A white flame was obtained al- 
most invariably if a large jet was wanted. 
The trouble entirely disappeared when a 
series of slots cut crosswise to the pipe 
were substituted for the many holes. 

The shape of the drying section was 
made in the form of an inverted V in 
order that full advantage of the heat 
could be obtained. Air enters at each 
end, which when heated, arises toward 
the middle and escapes moisture laden 
through an opening at the apex of the V. 
Further, the travel of the prints over the 
apex causes any drops of water remain- 
ing at the bottom edge to flow in the op- 
posite direction over the dry surface, with 
a result that the prints are free from a 
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damp edge, so frequently seen in oven- 
dried prints. 

In order to retain the heat, the top 
series of disk rollers are covered with 
shallow sheet-iron pans filled with heat 
insulating material such as _ asbestos. 
These pans are arranged to be removed 
readily for inspection and the removal 
of foreign articles, such as hammers, 
sticks, etc., which are dropped into the 
rollers accidentally or otherwise. 

The rollers are driven by sprockets (on 
the ends of the shafts of the disk rollers) 
between which in a sinuous path passes 
a roller sprocket chain, two chains being 
on one side and one on the other, as 
shown in Fig. 5. These chains are driven 
from a countershaft which is _ itself 
driven by a chain transmission from the 
3-horsepower Westinghouse induction 
motor mentioned above. 

The time for an average print 19 inches 
by 25 inches to pass through the drying 
section of the machine is 1'4 minutes. 

The problem of lubricating 410 bear- 
ings economically, some being flooded 
with water while others nearly 212 de 
grees Fahrenheit, was solved by the use 
of a compression grease cup, filled with 
a high melting point grease on the end of 
each shaft. 








The Knight Gasolene Engine 


The engravings show the construction 
of the Knight engine which has been 
adopted for the Panhard automobile in 
France and by the Columbia in this 
country. Although originally known as 
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larly thorough and, as can be seen, two 
spark plugs are provided in each cylinder. 
The illustrations were supplied by the 
Columbia Motor Car Campany. 








Compulsory Education 


By ENTROPY 


To the mature lay mind it would seem 
that education was simply a matter of 
providing the equipment and the instruc- 
tion. As a matter of fact the providing 
of students is by far the larger part. It 
all our schools were merely free schools, 
the attendance would be a very small part 
of what it is now. In the lower schools 
the small boy who prefers to go fishing 
or to a ball game does not reduce the 
percentage of attendance as the parent 
does when he keeps Johnny out to mind 
the store, or run errands, or for any one 
of a hundred semi-legitimate reasons. 
Parents and children are alike indifferent 
to the necessity of punctuality or regu- 
larity of attendance, however much they 
may appreciate its ultimate benefits. 

The very fact that public schools are 
free may have something to do with this 
condition of affairs; on the other hand, 
it is certain that if attendance were not 
compulsory, the very boys and girls who 
used the schooling most would not take 
advantage of it. Free, non-compulsory 
education is generally taken advantage of 
only by those who would have educated 
themselves in some way even if a free 
school was not available. This is no- 
where better illustrated than in colleges 
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College catalogs usually state nothing 
except the truth. They point with pride 
to this, that and the other great man as 
an alumnus, but they do not mention the 
fact that he only got through on a fluke, 
or that he had to act as chauffeur on a 
wheelbarrow for a few years before he 
got his bearings and began to climb. Then 
again most boys are influenced in their 
choice of school by their friends who are 
in school, and not by graduates, and 
these undergraduates almost invariably 
have an attitude toward the school which 
seems to say: “Here I am and I expect 
you to make a great engineer out of me 
while I wait, and while I wait I will try 
to get as little for my money as possible.” 

These undergraduates do not come in 
contact with graduates except as they 
come back at Commencement chock full 
of college reminiscences to the exclusion 
of business matters. 

Is it any wonder that college boys live 
in a glamour of unreality? And is it any 
wonder that the boys do not come back 
to the first two or three years’ reunions > 
Yet if it were not for this misunder- 
standing our colleges would not be half 
filled. 


INDICATION THAT EFFECTIVE EDUCATION 
Must Be CoMPULSORY 


This seems to indicate that effective 
education must be compulsory or sugar 
coated in order to reach those who need 
it most or those whom society most needs 
to reach. This is exactly as true of trade 
education as of academic education. The 
age when a young man can most easily 
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the “valveless,” it is now more properly 
described as having “sleeve valves” as 
can be seen. These are driven by the 
short connecting rods from the cam or ec- 
centric shaft shown and admit or exhaust 
the gas when the ports in the two sleeves 
register. The water jacketing is particu- 


and technical schools. Partly through 
severe entrance requirements and partly 
through lack of ambition, but a very 
small percentage of boys go through col- 
lege, technical or otherwise, and even this 
small percentage is largely recruited by 
a process of misunderstanding. 


Fic. 2. Cross-SECTION VIEX 


learn new things, when a given amount 
of practice will produce the greatest re- 
sults, that is just the age when he is 
least apt to think of his future. Under 
the circumstances it would appear to be 
a good business proposition for the com- 
munity to require of every young man 
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that he should acquire skill along some 
vocational line, and provide him with the 
means to do so. 

I venture to predict that many will live 
to see the day when the teaching of 
trades and all other vocations will not 
only be a regular part of community 
work, but that the acquiring of a trade 
or other useful vocation will be made 
compulsory so far as the capacity of the 
individual will allow; for unless this is 
done, there only remains in the large ma- 
jority of cases the possibility of supple- 
menting daily wage earning by continu- 
ation work, such as is carried on in Ger- 
many. 

While this is much better than no edu- 
cation at all, it is painfully inadequate 
in view of the rapidly increasing de- 
mand for intelligence in trades. 

The most pressing demand today ap- 
pears to us to be for young men who can 
go into our shops and make good. This 
requires brains and dexterity. Dexterity 
implies ability to produce a given result 
with the smallest waste of energy, wheth- 
er by the use of the Taylor system or 
by the use of the experiences of any one 
of thousands of men who have made pa- 
tient study, for themselves, of this same 
thing. This dexterity can only be gotten 
economically under guidance, it cannot be 
picked up by working in a shop under the 
ordinary foreman, except by the excep- 
tional man. 








Being Honest with the Other 
Fellow 


By JOHN A. GODFREY 


Perhaps that is a bald way to put it, 
but it is sometimes better to drop honey 
and syrup and eat our pancakes plain 
just for a change, and we are a good 
deal more apt to do this if we realize 
that we are the other fellow half the 
time. 

There are some buyers who seem to 
feel that the more trouble and expense 
they can make the seller, the better. 
These buyers send for catalogs, ask to 
have a salesman call, keep him waiting 
as long as possible to impress him with 
the idea of the buyer’s importance, call 
him as near a liar about the merits of his 
machine as they dare, and wind up by 
attempting to browbeat him on price, if 
he happens to be selling for a concern 
that will stand it. 

And all because of the mistaken notion 
that the purchaser is conferring an ever- 
lasting favor by buying something that 
he needs or wants; something that will 
keep on saving him money long after the 
cash he paid for it has been used in 
building other machines of a _ similar 
kind; something that he usually will not 
buy until he actually has to have it. 

Whenever we keep a man waiting 
longer than necessary, or ask him to call 
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when we know it means useless expense, 
we are taking money that does not be- 
long to us just as much as though we 
sneaked it out of his trousers pocket 
when he was not looking. 

We should remember that every dollar 
spent in this way must be added to the 
cost of the machine, which we and others 
must pay and that our own traveling 
men are held up and our own money 
wasted in exactly the same way. 


GETTING ExPERT ADVICE FOR NOTHING 


One of the nerviest things in this line 
that I know of was worked on a firm who 
had devised a lot of special methods for 
doing work and who had installed a plan- 
ning department—da /a Taylor—for the 
purpose of helping customers get the best 
results from their machines. 

So, after a long seance with the sales- 
man, the proposed customer gave him a 
wad of blueprints of different parts of 
his work and asked for methods and es- 
timates of the time taken. In due time, 
after a small-sized barrel of money had 
been used in preparing the information, 
the method, plans and estimates were 
submitted. But the order was not forth- 
coming, even after repeated visits and 
exhortations, until the alleged probable 
purchaser calmly admitted that he had 
no idea of buying but that he only hoped 
to get some new ideas to apply on the 
machines he already had. 

And then the aforesaid alleged buyer 
hotly resented the imputation made by 
the overwrought and exasperated sales- 
man that he was guilty of any impropriety 
which might even approach dishonesty 
within a hundred miles. 

While it is extremely difficult to lay 
down any hard and fast rules as to what 
is honest or dishonest in such matters, 
it seems to be a pretty fair gage if we 
ask ourselves how we would consider 
the matter if the other fellow worked the 
same game on us. 


OBTAIN!NG MONEY UNDER FALSE 
PRETENSES 


Perhaps this is another rather rash 
statement and yet nothing else seems to 
exactly fill the bill. Two cases have 
come to my notice recently but no doubt 
they will recall similar cases to the mind 
of every machine builder who is rash 
enough to read this. 

A piece of work was sent to the builder 
of a special machine with a request for 
an estimate as to the time required for 
it and on the strength of this estimate, 
a machine was ordered to do the work. 
In the meantime the construction of the 
piece had been changed so as to require 
considerably more machining and, as was 
to be expected, it took a considerably 
longer time than the original estimate, 
although the purchaser had seen the 
original work done within the time speci- 
fied. 

He immediately puts up a vigorous 
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kick about the machine not living up to 
its guarantee, ignoring the fact that the 
conditions are entirely different and de- 
mands a substantial reduction in the 
price of the machine. 

The builder of the machine is natural- 
ly incensed over the injustice of the 
affair and his feelings are not mollified to 
any noticeable degree when he learns 
that, in spite of the increased work to 
be done on the piece in question, his 
machine is doing the work in about one- 
third the time formerly required to do 
the old piece. This strengthens his con- 
viction that he is being imposed on and 
he promptly refuses to make any con- 
cession whatever and demands either the 
cash or the return of the machine at once. 

As is to be expected, the buyer pays 
for the machine rather than lose the 
saving which it is making for him, but 
he is very apt to “damn the machine 
with faint praise,” whenever anyone in- 
quires how it is doing. 

A somewhat similar instance which can 
hardly be characterized by any other 
name than sharp practice, is where a 
buyer demands a certain change in a 
machine, claiming that without this it is 
unfitted for his work. And then, when 
the builder allows him to deduct a sub- 
stantial sum from the price in order 
that he may make the change himself, 
continues using the machine as it was 
originally built. Of course, in many 
cases the amounts involved are altogether 
too small to warrant law suits and the 
easiest way may be to forget all about 
them, but this is not easy to do and the 
idea of being “done,” even for a small 
sum, is very apt to rankle for a long 
time. 

Lest I should be called pessimistic 
and as an antidote to the foregoing, I 
want to tell of a case where a machine 
builder put himself in the other fellow’s 
place. 

One morning the builder of a pat- 
ented machine was surprised if not en- 
tirely paralyzed, to receive a letter from 
another machine builder in somcwhat 
similar line which read something like 
this: “I have just discovered that on 
two machines recently built I used a 
device which was patented by you some 
time ago and which had never come to 
my attention. These machines are now 
in use and I shall be glad to pay a rea- 
sonable royalty for them, if you will 
name the amount. Needless to say I have 
discontinued this*device and am endeav- 
oring to perfect one which will not in- 
fringe your patent.” 

When the recipient of the letter had 
recovered sufficiently to show signs of 
life, he called his stenographer and wrote 
an appreciative reply, giving him the use 
of the device on the machines already 
built and telling him that he intended to 
have the letter framed in gold to prove 
that there was at least one honest man 
in that line of business. 
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Pattern Making and Equipment 


What follows has been extracted from 
a paper presented before the May meet- 
ing of the Allied Foundrymen’s Associa- 
tion in Pittsburg, as being of interest to 
readers of the AMERICAN MACHINIST 
whose work lies along these lines, 


AUTOMOBILE CASTINGS 


The successful making of automobile 
cylinders is generally conceded to be one 
of the most difficult branches of the art, 
both on account of the intricacy of these 
comparatively light castings and the rigid 
inspection to which they are subjected. 

E. T. Doddridge, pattern expert with 
the Osborn Manufacturing Company, of 
Cleveland, Ohio, was, for several years, 
in charge of the pattern equipment of the 
largest concern in the country engaged 
in the casting of automobile and gas-en- 
gine cylinders. 

The following is quoted from a letter 
written by him: 

“In the first place, it is necessary to 
determine the method of making the cast- 
ing to insure a clean and perfect one, 
true to the pattern. The usual practice 
and most successful on this class is mak- 
ing the casting on end, this being de- 
termined, however, by the style and 
general shape of the cylinder, as well as 
the convenience and safety in placing the 
cores and taking off the vents. 

“Parting lines are usually determined 
for the easiest and surest way of placing 
the cores in the mold, and not, as in the 
case of most patterns, by the easiest way 
to make the mold. Any undercuts, fac- 
ings and core prints can then be taken 
care of by running extra core prints to 
the parting line, in order to make the 
joint ‘straight for ease in putting the pat- 
tern on the molding machine, as nearly 
all such patterns are now made on ma- 
chines of one kind or another. 

“Right here arises the question of the 
tvpe of machine to use. As a general 
proposition, unless it is a four-barreled 
cylinder, having a part of the crank cases 
cast on, or an extra large one, which 
would require several bars in both cope 
and drag, it has been the writer’s ex- 
perience that a machine of the flask-strip- 
ping type, or an ordinary stripping-plate 
machine, gives the best results, both as 
to speed and accuracy, the preference 
being given to the flask-stripping ma- 
chine on account of the cheapress with 
which the pattern can be mounted, as 
well as the fact that when the pattern and 
plate are drawn, the flask pins come with 
the plate and the flask itself is clear of 
everything. 

“Sometimes, however, it is preferable 
to make the drag on a roll-over machine, 
on account of not having to bar the drag 
flask, and the cope on a flask-stripping 
machine. This method is usually the 
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Some special methods of 
parting, arranging and } 
mounting patterns to facili- 
tate and cheapen the mold- 
ing process, especially in 
repetition work. 

Extensive use of follow 
boards and match plates, 
with some kinks for locating 
the pattern halves on the 
boards without measure- 
ment, 

Placing green-sand cores 
in the mold by means of 
core boxes with ears to 
match those on the cope 
flask, thus obviating hand- 
ling and possible breakage 
of the cores. 




















better one when the pattern used is a 
cylinder of the larger type and made in 
green sand. The coreboxes should be 
carefully considered, not with the idea 
of making as few cores as possible, but 
making the cores accurately, easily as- 
sembled and pasted, as well as placed 
in the mold with the least trouble, al- 
ways bearing in mind, however, that a 
good, clean casting is the desired end. 

“The question of flasks is also very im- 
portant, and the possibility of making 
standard flasks, pins, plates, etc., for this 
kind of work is a great one, and a little 
thought along this line will save a firm 
considerable money in the course of a 
few months, as the flask expense is 
usually one which is quite an item. 

“In making flasks for use on molding 
machines, accuracy in drilling the holes 
and fitting the pins is absolutely neces- 
sary, as well as having the flasks true on 
the joints. Poor results obtained from 
an otherwise perfect equipment will 
nearly always be traceable to imperfect 
flasks. 

“The question of pattern equipment is 
one of prime importance, and usually a 
little time spent on a pattern, not merely 
to put a fine polish on it, but to make the 
pattern in such a way as to give the best 
results in foundry and core room, will 
pay many times over, especially on dup- 
licate work such as this.” 

In considering crank cases and similar 
castings, so largely used in motor-car 
construction, we have an interesting op- 


portunity to compare the diverse solu- 
tions of the same problem developed in 
different shops. 

In a cast-iron sanitary-ware shop the 
pattern for a piece of this type has been 
observed made up complete in metal, 
follow boarded, the whole mold being 
rammed up in green sand. 

Similar practice has been observed in 
stove shops on similar pieces, but in view 
of more recent developments in this 
line, one would rather expect either a 
matchplate against one side of which the 
drag would be rammed, and the opposite 
side of which would form the cope, or 
two mating matchplates, one for cope and 
one for drag, each backed with plaster or 
other composition for support. 

In a motor-car shop we find the drag 
pattern (plane parting in this case) fast- 
ened to a board against which the drag 
is rammed, corresponding to the match- 
plate referred to above, but the cope in- 
stead of being rammed against a cope 
matchplate is rammed against a plane 
surface, the inner side of the casting 
being formed by a dry-sand core hung 
from it. 

The writer would not care to venture 
an opinion as to which of these three 
methods is the best, nor even to attempt 
the statement of a general rule which 
would define the circumstances under 
which any one should be given prefer- 
ence over the others. There are so many 
variables involved that each case must 
be decided on its own merits. In gen- 
eral, it will probably be conceded that 
either the follow-boarded pattern or the 
matchplate process would show a higher 
first cost for patterns than the dry-sand 
core arrangement, and offer less oppor- 
tunity for changes in the pattern than the 
latter. 

Against the lower pattern cost we have 
the expense of making, drying, handling 
and setting the core. The follow-boarded 
pattern requires the handling of both fol- 
low board and pattern, cannot conveni- 
ently be handled on the molding machine 
and is more liable to damage than either 
of the other two. 

The matchplate can be used with or 
without the machine. Whether made in 
one piece, or as a pair, it affords good 
protection to the pattern, the separate 
plate for cope and drag permitting the 
strongest possible support for the pat- 
tern surface. The latter construction of- 
ten permits effective team work in the 
foundry, one man working on copes, the 
other on drags, and both together doing 
the lifting. This division of labor is 
practised in both machine and _ hand- 
molding. 

The dry-sand core method is perhaps 
to be preferred to the others, where a 
fewer number of castings is required or 
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where alterations may be necessary. 
Both pattern and core box can be made 
comparatively rigid of wood, and thus 
permit more rapid work in the pattern 
shop. The same division of labor in 
molding can be practised with this equip- 
ment as with separate cope and drag 
matchplates. 


TEXTILE MACHINERY 


Textile machinery is older than ma- 
chine tools, so that it is only natural to 
expect practices in this industry well de- 
veloped and boiled down to high effi- 
ciency by the elimination of the unfit 
through years of experience. 

Although this product is now ma- 
chined and assembled by modern meth- 
ods in the progressive establishments, 
the old days of laborious hand-work in 
fitting together pieces of such consider- 
able size as the side frames and cross 
girts of looms have left their mark in the 
comparatively high degree of accuracy 
and finish demanded in the castings. 

I found at the plant of the Cromp- 
ton & Knowles Loom Works in Phila- 
delphia a very strong tendency toward 
attaining this end through the exten- 
sive use of molding machines, and the 
molding-machine practice developed to a 
degree of efficiency and simplicity which 
has its lesson for the founder in any line. 

Patterns for such large castings as the 
side frames and cross girts already re- 
ferred to are made of wood, parted on a 
plane, wherever possible, in the usual 
way and molded on the floor with a fol- 
low board. 

There are in addition a large 
number of smaller parts which belong to 
the general run of small machine parts, 
and patterns for these are made very 
generally of wood. The number of cast- 
ings from any one pattern going into a 
complete machine is not great, and as 
the machines are of considerable size, 
and made in a great variety of styles, 
the use of wood patterns needs no fur- 
ther comment. The same conditions con- 
trol the methods of mounting the pat- 
terns. 

The plant to which reference has been 
made has solved the latter problem by 
adhering to plane partings as far as it is 
possible to do so. Where bosses or lugs 
fall off the parting plane, cores are used 
in preference to an irregular parting. 

The pattern boards are made of pine, 
thoroughly seasoned, but not as carefully 
selected with regard to knots or other 
blemishes as pattern lumoer would be. 
These boards are found amply durable 
for the service required of them, and are 
so inexpensive that mounting of a large 
number of patterns, which are perhaps 
used only occasionally, is not a serious 
item. 

The protection which the board gives 
the pattern, not only in the foundry, but 
in the pattern storage, is an item of con- 
siderable weight. Every molder knows 
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that one of the most prolific causes of 
ragged molds from split wood patterns 
is the back draft resulting from the 
breaking and wearing away of the edges 
of the pattern adjacent to the joint, and 
every patternmaker knows that these 
edges are first watersoaked by the mold- 
er’s sponge and then broken by kicking 
the patterns around the sand pile. Pat- 
ternmakers know, too, that no matter 
where rapping plates and draw plates 
are placed, the molder will find it nec- 
essary to drive his spike elsewhere. So 
the pattern board serves many useful 
purposes. 

In storing patterns on boards it is only 
necessary to erect uprights, spaced ac- 
cording to the flask sizes and slide the 
boards in on ledges nailed to these. The 
uniformity thus secured simplifies the 
storage question wonderfully. 

In mounting the patterns an ordinary 
mold in an ordinary flask is rammed up 
from the split wood pattern just as in 
making any casting. The mold is now 
separated with the corresponding half 
patterns left in the half molds, the drag 
toard laid on the drag and the cope 
board laid on the cope, and both rolled 
over with boards down. 

By digging down into the sand it is 
easily possible to drive a couple of brads 
through the patterns into the boards, and 
after removing the boards to fasten the 
patterns to each where located, and the 
job is done. It is easily possible to 
mount an average pattern in this way in 
20 minutes, and, therefore, not hard to 
believe the statement that it pays to 
mount patterns in this way for ten molds. 

This interesting method exemplifies in 
a striking manner that the simple, sure 
way of proceeding by logical steps is in 
the end the most efficient. 

Not a single piece of special equip- 
ment is required to do the job, and, while 
not a single measurement is made, the 
job is located with perfect accuracy be- 
cause the pattern is located on the board 
by the mold exactly as the board must 
locate it in the mold later, and the board 
is located by the flask exactly as it must 
later locate the flask. A mistake is im- 
possible. 

There are, of course, jobs on which a 
plane parting cannot be secured even by 
the use of cores. 

These are handled with almost equal 
simplicity by making an ordinary litharge 
and sand match rammed against a half- 
mold as usual. The cope plate to go with 
this is made by removing -he pattern 
from this match and ramming another 
match against the first. 

This latter will then be an exact mate 
of the parting surface already formed, 
bearing an exact duplicate of that por- 
tion of the pattern buried in the first 
match. 

By fastening the pattern into the first 
match a pair of pattern plates for cope 
and drag is secured by a process just as 
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simple and just as accurate as that de- 
scribed for plane partings. This process 
is thus applicable to patterns which are 
not split. Slender projections, which 
would not stand well in sand, can be 
made of wood or metal and rammed into 
the match. 

Still another interesting feature is the 
making of hollow frames and_ similar 
shapes, in which the metal is so thin that 
it would be almost impossible to cast 
them with dry-sand cores on account of 
shrinkage cracks, arising through failure 
of the core to crush. 

Some of these are made from metal 
patterns in three-part molds, but a more 
original and ingenious way, due to Mr. 
McCleary, of the Crompton & Knowles 
Loom Works, consists in ramming the 
drag in a barred flask and then ramming 
up a green-sand core in a box with ears 
exactly like those on the cope flask. 

After having rammed the cope, and 
drawn the pattern, the drag is placed on 
the core box, the whole rolled back with 
the drag in its normal position, and the 
core box lifted off, leaving the green-sand 
core in the mold. The mold is then 
closed in the ordinary way. 

This clever expedient for avoiding the 
difficulty of setting a green-sand core de- 
serves a tribute to Yankee ingenuity. 

I found in Mr. McCleary another 
enthusiastic advocate of the arrange- 
ment of patternmakers’ work benches 
with their left ends toward the 
windows, the foreman’s position being at 
the end of the line. With this arrange- 
ment some little clearance should be 
left between the wall and the left end of 
the bench, but wherever space will per- 
mit this clearance should not be occupied 
by the tool chest, as most of the shavings 
fall at the left end of the bench. 

Mr. McCleary has provided a vertical 
tool cupboard over the right end of each 
bench, which all the men use, storing 
their own tool chests elsewhere. He has 
also installed a small bench trimmer at 
the right end of each bench—a wonder- 
ful time saver. 

Lathes, jointers, planers, trimmer, band 
saw and combination saw table are pro- 
vided, as is practically universal. 


PAPER MILL MACHINERY 


The parts of paper-mill machinery, 
like most of machinery, naturally fall in 
two classifications—large and = small. 
They are, however, unlike the parts of 
machine tools or engines, for instance, in 
that this machinery has to be built spe- 
cial to meet the particular circumstances 
obtaining in the plant where it is to be 
used. 

There are, therefore, few standard 
parts which can be used on all machines, 
or parts of similar design which can be 
made in a range of sizes. 

The completed machines are large and 
expensive, and a design once built is 
seldom duplicated in its entirety. 
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This condition naturally leads to the 
extensive use of wooden patterns, so 
made that bosses, pads and core prints 
can be conveniently moved to suit the 
varying conditions, and to make right- 
and left-hand castings from the same 
pattern. 

A typical example of the larger cast- 
ings used on this class of machinery is 
the housings, which are commonly made 
from wood patterns with flat backs 
rammed up on a plane board. The usual 
machine elements, such as handles, lev- 
ers, cranks, gears and bearing caps can, 
to some extent, be used on different ma- 
chines. Patterns for these are gated up 
in wood or metal, as the number of cast- 
ings required may indicate. 

At the plant of the Moore & White 
Company, Philadelphia, such parts as 
are used more or less frequently are 
made up either in wood or metal, and 
such as do not have plane partings are 
worked with hard sand matches. Most 
of these gates are made with lugs for 
screwing onto vibrator frames for the 
Tabor Power Ramming Machine. The 
patterns are stored in their matches and 
attached to the vibrator frames as 
needed in the foundry, one vibrator 
frame for each size flask only being 
used. 

The casting of the rolls for paper ma- 
chines is one interesting feature, char- 
acteristic of the manufacture of such 
machines. These roll castings must be 
absolutely sound, without surface de- 
fects, as finished castings having such 
defects would mar or tear the paper. 

The rolls are used in considerable 
numbers and a great variety of sizes. On 
account of the requirements they are 
always cast on end, and wherever pos- 
sible made with a considerable extension 
at the cope end, which acts as a riser 
and collects the dirt in the casting, being 
subsequently cut off. 

The smaller sizes of rolls are cast 
from complete wooden patterns. Where 
special diameters of rolls are required, 
these are frequently made up by lagging 
the wood patterns and cutting out the 
sand to the lines indicated by the lagging 
in the mold. 

Medium-size rolls are made by the 
Moore & White Company by a very in- 
genio.s method on a Tabor power ram- 
ming stripping plate machine. 

Four patterns, each equal in length to 
the depth of the flask, are mounted on 
the machine. The flasks are then rammed 
up and stacked to the number required 
to make the desired length of roll, thus 
making all lengths of rolls of any one 
diameter from the one pattern, and per- 
mitting molds of a size very much in ex- 
cess of the capacity of the machine to be 
built up. 

The cores for the rolls are built up of 
hay rope and mud on an arbor. 

The larger sizes of rolls are made 
from a short section of iron pattern, 
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which is drawn up as the construction of 
the mold progresses. Cores for these, 
as well, are made up from hay rope and 
mud. The largest sizes are made in 
loam. 

Another interesting process, observed 
in the plant of the Moore & White Com- 
pany, is in connection with the construc- 
tion of their speed-changing device, 
which consists of a pair of cones on 
which a belt is run. These cones are re- 
quired in varying diameters and lengths, 
and in varying proportion of diameters, 
between large and small end. 

This range is covered by a single set 
of patterns by making all the cones of 
the same angle and making up the pat- 
terns in sections, so that sections can be 
removed or added to either end of the 
pattern, thus forming the casting of a 
small cone from a pattern made up by 
using the smaller sections of pattern; a 
cone of larger diameter by dropping off 
the sections at the small end of the pat- 
tern and adding a section or sections at 
the large end; a long cone having a 
greater difference of diameter between 
its ends by adding sections at either or 
both ends. 

The very large sizes of cones are not 
made in a single casting, but built up of 
sections forced onto the shaft. The va- 
rious proportions of cones are built up in 
the same way as the cone patterns for 
the smaller sizes; that is, by using larger 
or smaller sections. 


MACHINE TOOLS 


Parts of machine tools consist essen- 
tially of large heavy pieces, such as beds, 
planer tables, housings, head and tail- 
stocks, etc.; smaller pieces, such as 
chucks and faceplates, carriages, etc., and 
still smaller pieces, such as cranks, lev- 
ers, gears, pulleys, etc. 

These castings are almost entirely 
molded in green sand from complete 
wood patterns, the number of pieces from 
any one pattern required seldom war- 
ranting the expense of perinanent metal 
patterns, except in the case of some few 
gears, levers, cranks, cams and possibly 
bearing caps. 

The patterns are seldom made adjust- 
able or changeable, as designs for ma- 
chine tools are made more or less stand- 
ard and not varied for different orders, 
the machines being made up for stock, 
and the patterns changed only when new 
designs are made and a new stock is put 
through. 

The wood patterns are, as far as pos- 
sible, split on the plane of the parting, 
and such patterns are, therefore, well 
adapted to mounting on molding ma- 
chines of the roll-over or jarring type, 
even when a comparatively small number 
of castings is required to fill an order. 

Small pinion blanks and castings for 
bushings are frequently made from pat- 
terns which are long enough to make 


several of the finished pieces. These 
are cast on end with an additional length 
allowed in the cope, to act as a riser. 
The cope end of the casting is gripped 
by the chuck in the lathe when machining 
these castings and pieces are parted off 
as finished. The writer has seen this 
principle carried to large rings for in- 
ternal gears up to 48 inches in diameter. 

In making patterns for machine tools 
it is well to consider the method by 
which the castings must subsequently be 
handled in the machine shop. Where 
pulleys or gear blanks are gripped in a 
three-jaw chuck for turning, it is always 
preferable to use three or six spokes, so 
that in holding the casting from the in- 
side the chuck jaws will fall in the spaces 
between spokes, or in holding the casting 
from the outside the pressure of the 
chuck jaws will be applied opposite the 
spokes, thus preventing the distortion of 
the rim. Particularly in the case of thin 
parts, such as rings, etc., it is advisable 
to cast lugs by which the castings may be 
bolted to the faceplate, coring the lugs 
for this purpose, so that the castings may 
not be distorted by clamps or chuck 
jaws, which would otherwise be required 
to drive them. 

As all of these castings require ma- 
chining, and usually one side forms an 
important bearing, or is exposed to view 
in the finished product, it is often neces- 
sary to make the pattern so that it will 
mold with the machined surface down, to 
insure the soundness of this part of the 
casting, even where such a position en- 
tails additional expense in the pattern 
making and molding and core making. 

Machined surfaces forming joints which 
are not sliding bearings are frequently as 
effective if recessed at the center and 
machined for bearing at the edges only, 
and this should be done wherever pos- 
sible, particularly if the castings are to 
be milled, as the recess breaks up the 
chips and permits much heavier cuts and 
feeds being taken. 

If castings are to be finished by disk 
grinding, the finish should be as small as 
possible, and the surface broken up by 
recesses Or grooves, to reduce the heat- 
ing and provide spaces for the material 
ground away to get from the surface be- 
ing ground. 

Where castings are to be turned, 
planed or milled, the finish should not be 
less than *« inch, so that the point of the 
cutter will get below the scale and lift 
the scale off rather than cut through it. 
It is frequently easier to remove ‘% inch, 
with the point of the cutter constantly 
under the scale, than to remove less 
metal when the cutter hits the scale at 
low points. 

Where machining is required at the 
ends of a casting of any considerable 
length, or at the sides or top of castings 
which are apt to spring out of line dur- 
ing cooling, extra finish should be al- 
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lowed to take care of this contingency. 
Extra finish on the cope side, to take 
care of dirt and gas holes, is usually ad- 
visable and much cheaper in the long 
run than the rejection of an otherwise 
perfect casting on account of such de- 
fects. 

Chuck bodies and faceplates, when 
made with dry-sand cores inside, are apt 
to come oversize in the casting, as the 
core will not crush sufficiently to allow 
the casting to take its full shrinkage. 
Suitable provision should be made in the 
size of the pattern where this occurs. 


CASTINGS FOR ENGINES 


Castings for engines, as far as shape, 
number required from a pattern and 
sizes, compare closely with castings for 
machine tools. 

The patterns are made up in practically 
the same way. These castings may be 
roughly subdivided into castings for in- 
ternal-combustion engines and castings 
for steam engines, and this general class- 
ification may be made to include, as well, 
castings for pumps and air compressors. 

Probably the most difficult castings of 
this general class are the _ cylinders, 
which must be absolutely sound in the 
bore, and are usually made close grain 
and comparatively hard, to provide for 
wear, as well as against leakage. 

Cylinders for air compressors are fre- 
quently water-jacketed, cylinders for 
steam engines steam-jacketed, and cylin- 
ders for gas engines water-jacketed or 
provided with heat-radiating ribs. 

The cores for such jacketing, as well 
as the port cores, in addition to the main 
core forming the bore, complicate the 
work on the patterns and core boxes and 
in the foundry. 

The general practice is to make the 
main core for the bore separate, and to 
assemble the port and jacket cores 
around them, these latter cores being 
located, with reference to the main core, 
by means of prints, as far as possible, 
though the use of anchors and chaplets 
is frequently necessary. 

The beds, which are the largest cast- 
ings going into the construction of the 
engines, are made usually in the same 
way as beds for machine tools. 


The flywheels for small internal-com- 
bustion engines, particularly, are now be- 
ing very extensively made on the various 
tvpes of molding machines. 

Large engines require a variety of fly- 
wheels, often combining band-wheels for 
driving belt or gear-wheels with the fly- 
wheel. For this reason the larger sizes 
are often swept up in loam or built up 
in cores. This method of building up the 
mold, using a segmental rim pattern only 
and a core box containing a half-arm, 
makes it possible to turn out castings of 
a size considerably beyond the capacity 
of the woodworking tools in the pattern 
shop. 
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CHAIN SPROCKETS 


The requirements of the Link Belt 
Engineering Company have been selected 
as a good example of a pattern equip- 
ment for this line of work, where a great 
variety of different sized pieces, all of 
practically the same design, is required. 

Their pattern equipment illustrates in 
a striking manner how standard pattern 
elements can be combined to meet the 
different requirements for castings and 
also where such combinations cannot be 
made to advantage. 

The sprocket patterns for the Ewart 
chain, which is the ordinary malleable 
cast-link chain, sometimes referred to as 
chain belting, are made up complete in 
iron, as far as the teeth rims and spokes 
are concerned. The spokes meet in a 
web at the center of the wheel, all wheels 
being bored at the center for a 1-inch 
dowel. 

All hub patterns are furnished with 
l-inch dowel pins, so that any hub can be 
used on any wheel pattern. 

The wheel patterns vary in diameter, 
in number of teeth and pitch of teeth. 

The hubs are made to correspond to 
the diameter of the shaft on which they 
are to be used, the different pitches of 
chain and specifications for setscrews 
or keys. 

Setscrews and keys make it necessary 
to vary the amount of metal allowed in 
the hub for any particular size of bore. 
Thus a sprocket of a given diameter and 
given bore would have a heavier hub for 
a large-pitch chain than for a small-pitch 
chain, and a still heavier hub if keyway 
is required. 

None of these patterns are mounted 
for molding use, as it would not be pos- 
sible to make up a stock of castings in 
advance, there being so many variables 
involved. 

If a stock of castings, for instance, 
were made up for any given pitch and 
number of teeth, the hubs might not be 
of the right size, or, if the hub and pitch 
were right, the number of teeth might 
not be what was required. 

A slight variation from these patterns 
is in those made for what is known as the 
“flint rim” sprocket, in which case the 
pattern does not have the teeth, but a 
print around the edge, which receives the 
chill for chilling the teeth and rim. 


CAST-TOOTH SPUR AND BEVEL 
GEARS 


This company has its patterns for cast- 
tooth spur and bevel gears made up in 
the same way. All the gear and sprocket 
patterns take two kinds of interchange- 
able hubs, the one for a solid wheel, 
the other for a split wheel, the split- 
wheel hub pattern having prints for split- 
ting cores and also for cores for the bolts 
by which the hub is bolted together. 
Where a wheel is made with the split 
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hub, two lugs carrying a splitting core 
print and bolting core prints are fitted to 
the rim. 

In such cases, as wooden patterns for 
tooth gears are used, the teeth are not 
dovetailed into the rim, but their position 
is indicated by center lines on the rim 
and on each individual tooth, the teeth 
being held in place by corrugated sheet- 
metal fasteners driven half into the tooth 
and half into the rim. This makes a 
very much cheaper pattern than dove- 
tailed teeth, and it has been the experi- 
ence of the Link-Belt Company that pat- 
terns so made are very satisfactory in 
service. 

The usual finish allowance on the ends 
of the hubs for iron castings is 3/16 
inch each end, 5/16 inch is allowed for 
finish in diameter of bore for hubs bored 
up to 2 15/16 inches diameter. For hubs 
bored larger than 2 15/16 inches, and up 
to 4 15/16 inches, a %-inch finish is al- 
lowed in the diameter, and for hubs 
bored larger than 4 15/16 inches, a \%- 
inch finish is allowed in the diameter. 

In wheels to be cast in steel, the finish 
allowance in the bore is never less than 
'4 inch in diameter, and up to 2 inches 
bore the cores are omitted entirely. 

Large diameter sheave wheels for rope 
drives are made from complete wood 
patterns, using a dry-sand core for the 
groove in the rim wherever there is but 
a single groove. Where multiple grooves 
are required, it is more usual to sweep 
the rim, using a hub pattern or hub core 
box and a core box containing a half 
arm, two cores being used to make each 
arm, and the hub and arm cores as- 
sembled in the mold after the rim has 
been swept up. 

Spools for cable hauls, which have a 
neck in the center smaller in diameter 
than the ends, are made by parting the 
pattern in the center and molding in a 
three-part flask, the center line of the 
casting being vertical in the mold. 

A rather unusual casting made by the 
Link Belt Company, for its coal-handling 
equipment, is the screw-conveyer flight 
casting, consisting of a hub with part of 
a helix attached. As the helical portion 
of this pattern would not draw directly 
from the sand the hub is made hollow 
in the pattern and the helix attached to 
it by thumb screws from the inside. 

When drawing the pattern from the 
mold, the thumb screws are removed and 
the helical portion of the pattern is 
screwed out of the mold. 

Another rather unusual casting is the 
drum for the coal crusher. These drums 
are made from solid cylindrical patterns, 
which, in effect, consist of a print for 
the chills, which form the outside of the 
drum and prints for the cores which hol- 
low out the inside of the casting. The 
chills form the teeth on the outside of 
the drum, and are set in the impression 
left in the mold after withdrawing the 
pattern. 
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Milling and Boring Automo- 
bile Engine Cylinders 


1, 2 and 3 show three operations 
machining of cylinders for the 
and the Flanders automobiles. 


Figs. 
in the 
E-M-F 
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Fig. 2 shows how the cylinders for the 
Flanders car, which are cast enbloc, are 
milled on another machine of the same 
type. In this case there are two horizon- 
tal spindles on the right-hand side. The 
lower spindle faces the base of the cyl- 
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Fig. 1 shows the E-M-F cylinders which 
are made in pairs, and are being. ma- 
chined on three-spindle Ingersoll milling 
machine of the planer type. The milling 
cutter on the right is finishing the base, 
while that on the left, which is hidden 
behind the operator, is facing off the 
valve openings. The vertical spindle is 
taking care of the side outlet for the in- 
take and exhaust. 
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MILLING E. M. F. CYLINDERS 


Fic. 2. 


inder castings, the second spindle reaches 
over the flange on the base and does the 
spotting for the lower guides of the valve 
stem. 

At the same time the openings on the 
cylinder heads are being milled by the 
cutter’ on the left-hand side, while the 
vertical cutter mills the face of the open- 
ings into the cylinder manifold. 

After the cvlinders are faced all over 
and the flanges drilled in this way, they 
are bored in vertical-spindle boring ma- 
chines, Fig. 3 showing a two-spindle ma- 
chine arranged for the cylinders as used 
in the E-M-F car. .This uses the box 
form of drilling fixture, the jack screw 
in the bottom working against the cyl- 
inder casting and holding it firmly against 
the upper surface of the jig. The 
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jack screws, shown at the sides, 
serve to steady the cylinder against the 
action of the boring bar. 

The cylinders are located by dowel 
pins, one being shown at the left of the 
boring bar in the face of the located por- 





FLANDERS CYLINDERS 


tion on the top of the boring fixture. 
The work is fed up against the boring 
cutters. 








Piston Ring Turning, Grind- 
ing and Slotting 
By E. A. SuVERKROP 
In the shops of tne National Transit 
Company, Oil City, Penn., the piston 
rings from 7 to 30 inches diameter are 
cast singly and the skin of the casting is 
left intact on the inside. The rings are 


cast 1/10 inch oversize in width for turn- 
ing and grinding and '« inch oversize in 
diameter for the same purpose. The 


roughness on the inside is first removed 
hand” on an abrasive wheel of 
The rings are then turned 


“free 
suitable size. 
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EXPANDING CHUCK FOR PISTON RINGS 





For this the expanding chuck 
shown in Fig. 1 is used. The three seg- 
ments A have elongated slets through 
which the bolts D are passed to secure 
them to the body E. Each segment is 
provided witha flat spring F which, press- 
ing against the pins G, keeps the seg- 
ments normally forced toward the center. 

The expanding chuck body is threaded 
to fit the spindle of a lathe. The ring / 
is placed as shown over the segments A 


to width. 
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The two mandrels A keep the lathe and 
grinder busy. 

Fig. 3 shows a fixture for sawing the 
split in rings of any size and at any 
angle. The fixture is clamped to a miller 
table: The ring A rests on the clamps 
B which are mounted on the bar C held 
in the two bearings shown. 

The guide D not only supports the ring 
but centers it. The angle of the slot is 
regulated by turning the bar C in its 
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and the taper bodied screw H is inserted 
in the hole in the center. Screwing it 
in expands the segments and holds the 
ring securely. A straddle tool then turns 
the ring to rough width. 

After rough turning to width the rings 
are ground to width on a special grinder 


in which they are held in a magnetic 
chuck, after which the rings are cut. 
Fig. 2 at A shows the turning and 


grinding mandrels for the outside of the 
rings. One end E of the mandrel A is 
threaded to fit the nose of the lathe 
spindle. A through hole in the center of 
A permits the mandrel G to be driven 
in for the centers of the 
cylindrical grinder. The other end of the 
mandrel A, marked F, is a washer held 
by six studs and nuts. The split sleeve 
C is bored a neat sliding fit for the split 
piston rings D. These are slipped into 
it one on top of the other until it is full, 
care being taken that all the splits in the 
rings are in a line with each other. The 
washer F is removed from the mandrel A 
which is mounted on the lathe spindle. 
The sleeve C with the rings in it is slid 
on the mandrel A, care being taken that 
the splits in the rings are at the bottom, 


use between 


so that the rings will be eccentric and 
thin at the split when turned. The 
washer F is replaced and the nuts tight- 
ened up. This clamps the rings between 


the washer F and the flange E. The tap 
bolts in the sleeve are slackened and a 
wedge driven in the split, which opens 
the sleeve, permitting its easy removal 
from the rings. The rings are then turned, 
leaving enough for grinding in the cyl- 
indrical grinder. While the cut is run- 
ning in the lathe another lot of rings is 
being loaded on the other mandrel A. 
After the turning is done the mandrel A, 
with the rings still in place, is removed 
lathe, the mandrel G is in- 


from the 


serted and the job is taken to the grinder. 


THE TURNING AND GRINDING MANDRELS 
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Master Collet Repairs 
By F. C. Le MESSURIER 


The illustration shows a device I used 
to overcome the annoyance and expense 
incident to broken master collets. These 
collets break at the point marked A A, 
Fig. 1. 

The solid flanged plunger B, Fig. 2, 
was made a slide fit in the bore of the 
turret-lathe spindle. The broken joints 
of the collet C were next ground to rest 
squarely against flange of B. Small holes 
were drilled in the sides of these sec- 
tions, as shown for the coil springs, 
which were inserted to assist in opening 
the sections when the work was to be 
taken out. 

The work was of such a nature that it 
could be put in and removed while the 
machine was in operation, so the centri- 
fugal force also helped in opening the 
sections when the plunger D was drawn 
back. 
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supports. The supports are provided with 
clamping screws for clamping the bar C 
at the desired angle. 























SSS 
\ WSS | | 
eo Se 
WH 4 
B ama wes 
| ey \ 
- 








MASTER-COLLET 


Fic. 





SAWING THE SLOTS IN LARGE RINGS 


The inserts E E are of the regular type 
and are held into the section by fillister- 
head screws as shown. 
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Features of the New Gleason Works 


Those who are interested in making 
manufacturing cities not only presentable, 
but attractive, should visit the University 
Avenue section of Rochester, N. Y., and 
see what is being done to prevent a fine 
avenue being spoiled by the erection of 
unsightly buildings without indulging in 
elaborate architectural design or going to 
unnecessary expense. The manufacturers 
in this section are exhibiting a civic pride 
which is highly commendable. The new 
plant of the Gleason Works is in this 
section and has several interesting fea- 
tures which are unusual in manufactur- 
ing plants. The layout of the plant can 
be readily seen from Fig. 1, and as the 
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Solving the car - switch- 
ing problem by using a 
transfer table. 

The high-powered tung- 
sten lamp for general light 
distribution. 




















road work in transferring locomotives 
from tenders or cars from one shop to 
the other. In this case the loaded car 


x ¥. C.ang FRR 
























































——— 
y | 
Va 
VA 
fv 
y/ 
~ 
= ry 
e £ 
S a 
= > > 
2 £ z 
5 © 
z \2 
= 3 q 
= rE rv 
Z E 
Transfer Table | | e 
. a ~ | ee 
—— - tHe . fC is | ~ ad 
v ris Power [/3}} , | = = 
& = House Ri - } c 
in a) Subway O 5 = nN | 
> ——-— --+,- — m — L 
ba ludustrial 4 -_ 
2 Railway { 
2 3 
g Machine a | 
Oe | Pattern ; 
aa oundsy 
Shop Bldg. | F y 
" a | 
ria Proposed | 
| Office 
| 
— —_ 4 —E — — 
: ” - Aime M 


University Ave, 


Fic. 1. 


buildings shown occupy less than one- 
quarter the total area of the property, 
ample room has been left for further 
growth. 


A TRANSFER TABLE 


The most unusual feature of the plant 
is the introduction of the transfer table, 
in place of numerous switches for serv- 
ing any department of the plant with ma- 
terial direct from the railroad or for 
shipping finished product. 

Switches and numerous side tracks 
take up considerable room, and if it had 
been intended to serve both the foundry 
and machine shop in this way it is easy 
to see what a bad shaped arrangement 
of tracks would have been necessary 
and the room required. 

The use of the transfer table is very 
much the same way as is common in rail- 
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of coal, coke, pig iron or whatever the 
material may be, comes in on the single 
track from the railroad main line, and 
is run on the transfer table shown in 
Fig. 2. It is then moved in either direc- 
tion until the car comes opposite the 
short straight track which will deliver it 
to the desired location and the electric 
locomotive crane pulls or pushes the car 
into its proper position. This does away 
with all switches, and makes it an easy 
matter to deliver material or to ship 
finished product without undue delay. 
The locomotive crane is also very con- 
venient in handling heavy material 
around the yard, for loading flat cars, 
or for other purposes. 

In addition to this the industrial rail- 
way shown makes it easy to handle all 
material, as, for example, the castings 
from the foundry can be delivered di- 
rectly into the end of the machine shop 
where they are to be operated on. The plan 
of operation, carrying the work in the 
direction of the arrows shows that the 
finished machines are delivered to the 
cars at the side track shown in the end 
of the machine shop. 

The plan, Fig. 1, will bear consider- 
able study and the advantages of the 
transfer table’s method of handling ma- 
terial, together with the industrial rail- 
way, will probably be used to advantage 
in many cases. It may be said in pass- 
ing that the end of the foundry which 
connects to the street is particularly at- 
tractive, and is so different from the 
foundry as ordinarily designed as to lead 
one completely astray regarding the 
nature of the building. 


A WELL LIGHTED SHOP 


The interior view, Fig. 3, was taken 
for the double purpose of showing the 
distribution of light by the use of high- 
power tungsten incandescent lamps as 
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well as the method of handling the ma- 
chines during the process of erection. 

As before stated, the castings come 
from the foundry into the lower right- 
hand corner of the machine shop, and 
proceed in the direction of the arrows on 
their road to completion. The view in 
Fig. 3, shows the left-hand bay of the 
machine shop, the concrete columns and 
the dividing wall above them, the dis- 
tribution of the tungsten lamps between 
the roof’s girders and the single-rail 
crane tracks along both sides of this bay. 
This track is provided with a large num- 
ber of hoists, mostly hand but a few 
electrically driven, for handling the vari- 
ous parts of the machines, as the as- 
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extreme left, the floor boards being 
plainly seen without any semblance of 
shadow. 

No individual lamps are used in the 
whole shop, and an interesting instance 
is cited of where an old and valued 
planer hand missed his individual lamp 
on moving into the new shop. He was 
asked by the superintendent to try it 
without the lamp for a week, and if at 
the end of that time, he still wanted 
it, a lamp would be put in for him. 

Hearing nothing from him at the end 
of the month, the superintendent talked 
to him in regard to it, and was informed 
that he could see perfectly for all kinds 
of work, and that he had no need for an 
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sembling proceeds. The traveling crane 
shown at the further end is only used 
in the general handling of material, and 
possible is confined to the 
heavier pieces. It is particularly useful 
in loading the completed bevel-gear cut- 


so far as 


ters into the cars for shipment. 
One advantage of the small hoist is 
that an additional hoist can be put on 


at any time and in any place, so that 
there need be no delay or crane waits as 
is often the case where the large over- 
head crane is depended on for all work 
of this kind. 

The lamps used are 200 watts tungsten, 
spaced 16-foot centers, and it will be 
noted that these throw almost no shadow 
in any of the places where it is neces- 
sary to either walk or work. This is par- 
ticularly noticeable under the projecting 
end af the machines standing at the 
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LIGHT AND THE ABSENCE OF 


individual lamp, which is an extremely 
good recommendation for the distribution 
of the light. 








Old Blueprints Good for 
Sketch Paper 


By E. B. BIRKENBEUEL 


Every drafting office, at various times, 
meets with the problem of what shall be 
done with soiled and obsolete blueprints. 
Sometimes the nature of the work re- 
quires the destroying of them to prevent 
their straying outside the office or shop. 
To burn them is to destroy the paper as 
well as the record: furthermore if only 
a section of the print is not wanted, the 
whole print must be destroyed. 

To bleach the prints. immerse them 
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in a soda bath (4 ounces to one gallon of 
water); or bleach any section by paint- 
ing it with the soda solution. Bleaching 
them thus removes the danger of stray- 
ing prints and furnishes a fair grade of 
sketch paper. In offices where printers 
make their own paper, the bleached 
sheets are made ready to receive a new 
record. 

It is well to wash the paper in fresh 
water after bleaching it to prevent dis- 
coloring. 








Water Annealing 


While water annealing is well known 
to many machinists, one of its advantages 
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Note THE EVEN DIsTRI- 


is known to few. It is a fact that car- 
bon steel which will not anneal in the 
ordinary way will often become quite 
soft and workable when water annealed. 
The steel should be heated to a red, not 
hot enough for hardening, and allowed to 
cool slowly in a dark place. When the 
red color is just visible in the dark it 
should be cooled off in strong soda or 
soap water. 

Where no dark corner is convenient 
the dipping heat can be determined in 
the following manner: 

The hot steel is rubbed with a dry pine 
stick. Small particles of charred wood 
will adhere to the steel and glow for an 
instant. As the steel cools a point will 
be reached where these particles will 
cease to glow; when this point is reached 
the steel is ready to be quenched and 
practically always gives excellent results. 
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Irregularity 


To those who are not familiar with the 
action of the universal joint, what fol- 
lows may be of interest. It is intended to 
treat the matter diagrammatically rather 
than mathematically, but one or two 
formulas will be given at the end. 

In Fig. 1 let A be the driving shaft, B 
the driven shaft, and C the angle between 
the axes of the two shafts. If A be re- 
volved in either direction at a uniform 
speed, starting from the zero position 
shown, B will move from rest the instant 
A moves; but at a slower rate, this be- 
ing almost uniform at first and gradually 
increasing its speed, although not at a 
uniform rate. A position is soon reached 
at which the angular movements of both 
A and B are practically uniform for a 
short distance, although at this point the 
total angular movement of B is less than 
that of A. From this point onward B 
gains on A, slowly at first, but increasing 
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of the Universal Joint 


By H. A. Dudgeon 








A diagrammatic explan- 
ation of the motion trans- 
mitted through a single uni- 
versal joint, and through a 
pair of joints both wrongly 
and correctly arranged. 

Figures given to back up 


the argument. 




















The movement of B in Fig. 2 is identi- 
cal with B in Fig. 1, but there is an im- 
portant difference between these two posi- 
tions and that chown in Fig. 3. In Fig. 
3 the fork joints have been turned 
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VarioUS I-SECTIONS OF THE UNIVERSAL JOINT 


in speed to such an extent that when A 
has turned through a total angle of 90 
degrees, B has made up what it had lost, 
and the two shafts have turned through 
an equal angle; namely, 90 degrees. 

By referring to the table the relative 
movements of the two shafts may be 
clearly seen. The first column gives the 
angular movement of A in degrees; the 
next column the angular movement of B 
in the same time. The third colunm gives 
the total lag in angular movement of B, 
and the fourth column the change in ang- 
ular lag of B during the preceding move- 
ment of A. These figures are given to the 
nearest minute and, for the purpose of 
comparison only, are close enough. 

It may be noticed that the point where 
the two shafts A and B move with equal 
speeds is when A is moving from 47 de- 
grees to 49 degrees inclusive, and it is 
at this position, of course, that B is its 
maximum amount behind A, this amount 
varying according to angle C. It also may 
be noticed that, when 8B continually 


loses during the first 46-degree movement 
of A, it has to make up this loss during 
the last 41 degrees of A; therefore, the 
latter part of its motion must be at a 
quicker rate than the beginning. 


Line of Pressure between Driver 
and Dog, to be Equivalent 
to a Universal Joint. / Pressure 
sx 


A_ Driver 


17 








IRREGULARITY OF 


through an angle of 90 degrees from 
those shown in Figs. 1 and 2, and there- 
fore the movement of B would com- 
mence at the same speed as that at which 
B is moving at the time shown at the 
end of the table; viz., B commences its 
movement at a quicker rate than A and 
gradually loses. A point is reached at 
which A and B again move with approxi- 
mately equal speeds, then when A has 
turned through 90 degrees from the po- 
sition shown in Fig. 3, B has lost what it 
gained at the commencement of its move- 


Actual Line of 

aa — 
Dp ween Driver “Jj 
y and Dog, 
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ment and also has turned through 90 de- 
grees. In either Figs. 1, 2 or 3 the total 
argular movement of B is identical with 
A at each 90-degree movement of A, 
starting from the positions shown; but at 
no other points do they agree in amount. 


Two JOINTS CORRECTLY ARRANGED 


In Fig. 4 let A, B and C be the same as 
before, and angle E equal to angle C. 
Shaft D will then be parallel with shaft A 
and will revolve at all times with an ang- 
ular velocity equal to that of A, neither 
gaining nor losing. This can be under- 
stood if the positions of the joint forks 
are considered, for the lower forks are 
in the same position as Fig. 1, while the 
upper forks are in the position shown in 
Fig. 3; therefore when B loses on A,D 
gains on B an equal amount. The posi- 
tion of shaft D in Fig. 5 does not alter 
the conditions, so long as C and E are 
equal. 

If, however, the joint forks are set as 
in Fig. 6, then a very different action of 
shaft D takes place. In this it may be 
noticed that the two joints which act as 
the drivers; viz., A and the top end of B, 
are both the same as in Figs. 1 or 2; 
therefore, both driven shafts B and D 
will lose in speed at first, D losing twice 
as quickly as B. Afterward D will make 
up its loss at twice the speed of B, and 
be coincident with A in its total angular 
movement at each 90 degrees through 
which A has turned from zero. The move- 
ments of D in Fig. 7 are similar to D in 





Center Line of 


a “*~Pressure between 
Driver aud Dog. 
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Axis of Work a 
™ 
‘ Dividing-head, Spindle 
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TAPER MILLING 


Fig. 6, but in all these diagrams it must 
be understood that the axes of all the 
shafts lie in one plane in the other view 
from the one shown. 


APPLIED TO TAPER MILLING 


That this peculiar movement is not 
clearly understood by all is evident when 
it is noticed that more than one miller 
now on the market has the feed to the 
table, knee, etc., transmitted through 
universal joints with the forks arranged 
as in Fig. 6. To consider another prac- 
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tical example take the case of a piece of 
taper work between centers in the miller, 
Fig. 8, in which the spindle of the di- 
viding head remains parallel with the 
table and the tailstock center is raised to 
suit the angle of the work. For the 
sake of illustration this angle has pur- 
posely been made large. 

Now, while it may not be clearly seen 
at first, this arrangement in the positions 
shown agrees with and is similar to the 
shafts in Fig. 1, the spindle A corres- 
ponding to the shaft A, the work B to the 
shaft B, and the angular movements of 
the spindle and work agree with the ang- 
ular movements of A and B, Fig. 1. This 
assumes, of course, that the angle C is 
equal in both cases, and the dog on the 
work is properly located. It is obvious, 
therefore, that only at each 90-degree 
movement of A, does the movement of B 
coincide, and at every other portion of 
the rotation irreguiarity in the work oc- 
curs. Fig. 9 shows this irregularity, thus: 

Faces A and E ) 

Faces B and F | Are parallel to each 

Faces C and G other, respectively ; 

Faces D and H | 
Faces C and G are at right angles to A 
and E; but angles J and K are not equal, 
this difference becoming more marked 
as angle C, Fig. 8, increases. 


PRACTICAL CONDITIONS EVEN WORSE 


What was said about the dog being 
correctly located, referred to its position 
relative to the point of intersection of 
the axes of the spindle and work. The 
point on the dog against which the driver 
bears at all times should be along a line 
which is at right angles to the axis of the 
work, and which passes through the point 
of intersection of the two axes, as in Fig. 
10. It is only when these conditions are 
fulfilled that the movement of B really 
follows the rule of the universal joint and 
in practice these conditions are rarely if 
ever obtained. If the dog has been set 
as in Fig. 8, then none of the ordinary 
rules or formulas hold good, the result 
being even greater irregularity. It is in- 
teresting to note the actual variations 
which occurred on a particular case un- 
der my own observation. To simplify 
matters a ball center was substituted for 
the ordinary cone center. Only in two 
positions; namely, at 180 and 360 de- 
giees, were any of the faces parallel. 
This is well seen in Fig. 11, in which the 
full lines represent what should be the 
shape of the piece if the dog had been 
located to act as a universal joint, and the 
dotted lines the actual result obtained. 
From this it should be clear that work 
milled on centers thus can never be cor- 
rect, the proper way being to tilt the di- 
viding head and center to the angle re- 
quired. 


Example I 


Figs. 1 and 2. 
Tan A. Cosin C 


Tan B. 
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BETWEEN SHAFTS 36 DEG., 52 MIN 
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A=? @&. Tan A = 0.208. 
C=1# @. Cosin C = 0.968. 
Tan ACosin C =0.208 x 0.968 — 0.201344. 
0.201344 = Tan B= 11° 23’. 

This shows that B has lost: 

11° 45’— 11° 23’=—0° 22’ 
Example Il 

Fig. 3. 

Cotan A. Cosin C = Cotan B. 
A=11° 4. Cotan A = 4.80769. 
C= 1" &. Cosin C = 0.968 
Cotan A Cosin C = 4.80769 « 0.968 — 
4.65384. 

4.65384 — Cotan B = 12° 08’. 

This shows that B has gained: 

12° 08’— 11° 45’—0° 23’. 
Example Ill 
Figs. 4 and 5. 
Tan A. Cosin C = Tan B. 
Cotan B. Cosin E = Cotan D. 
A=11° 49. 
cC=}@ a. 
Then, by example I, B= 11° 23’. 
Cotan 11° 23’ = 4.9669. 
Cosin 14° 32’ = 0.968. 
0.968 — 4.80795 = Cotan D = 
11° 45’, 

This shows that while shaft B lost 0° 

22’ from A, shaft D gained that amount 
from B, and therefore the movements of 
A and D are equal. 

Example IV 
Figs. 6 and 7. 
Tan A. Cosin C = Tan B. 
Tan B. Cosin E = Tan D. 
A= it? &. 
c=.” a. 

By example I, B= 11° 23’. 
Tan 11° 23’ = 0.20133. 
Cosin 14° 32’ = 0.968. 

0.968 — 0.19488 = 

i" a. 
This shows a total loss of D from A = 
11° 45’—11° 02’—0° 43’. 


4.9569 


0.20133 Tan D = 








The growing number of firms engaged 
in the manufacture of steam turbines in 
Germany, and the pressure of competi- 
tion, have induced these manufacturers, 
instead of devoting their time and capi- 
tal to new inventions in that line, to con- 
centrate their best energies exclusively to 
standardizing their output in order to re- 
duce the cost of manufacture and to in- 
crease their profits. In the manufacture 
of steam turbines, as in many other lines 
of industry, it seems that the selling end 
of the business has outgrown the crea- 
tive end; that is, the financial forces have 
repressed the technical forces of the 
concern. The German example so set 
can be profitably applied in other coun- 
tries and fields. 
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A Toolroom Laying-out Machine 


On page 963, Volume 30, Part 2, we 
published under the title “A Precision 
Drilling and Reaming Machine,” a small 
bench drill press, especially arranged for 
use in the model-making department of 
the Burroughs Adding Machine Company. 
This machine has proved so useful that 
its special features have been given a 
much wider application, especially to 
tool-room work. Three additional ma- 
chines of about the same size have been 
added to the equipment, and two more of 
much larger size. The new uses have 
suggested a new name, the machine being 
now called a “laying-out machine. Ex- 
perience has suggested a few improve- 
ments, especially in the arrangement of 
the scales and verniers, which are the 
fundamental features of the machine. 

Other high-class shops are now con- 
sidering the installation of similar ma- 
chines, and, in fact, a few have been 
made. For this reason we have thought 








Fic. 1. 


it worth while to publish the latest con- 
struction of the Burroughs machines as a 
guide to others. The smaller machines 
shown in Fig. 1 were made by the Si- 
gourney Tool Company, with suitable 
changes in the design of the tables, and 
the addition of a removable arm attached 
to the column and arranged to carry suit- 
able bushes for drills and reamers; all 
clearly shown in the illustration. The 
scales and verniers were made by the 
Brown & Sharpe Manufacturing Company. 


THE ATTACHMENT OF THE SCALES AND 
VERNIERS 


The new features relate chiefly to the 
method of attaching the scales and ver- 
niers, and to the design of the latter. It 
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The adaptation of two 
standard types of machines 
to the requirements of lay- 
ing out work, with a high 
degree of precision, in the 
tool room. 














is by these instruments that the dimen- 
sions between jig holes are translated 
from the drawings to the work, the two 
scales giving the dimensions at right 
angles and with a degree of precision cor- 
responding with that of high-class ver- 
nier. readings. It will be observed that 
the scales are held in place by T-head 
bolts and nurled nuts, the heads of the 


have these lines pass through the center 
of one of the most important holes. This 
leads at once to measurements in both 
directions, and this makes it desirable to 
have the verniers read in both directions. 
To accomplish this the verniers are of 
twice the usual length with the zero in 
the middle. 

One result of this method of locating 
the base lines is to simplify the setting of 
the scales. The hole through which the 
base lines pass is first drilled and reamed 
with respect to the surrounding metal and 
then, with the reamer still in the hole, the 
scales and verniers are set to zero and 
clamped in place. 

The equipment of the machines with 
drills, reamers and bushings, is complete 
—a neat cabinet for these tools being 
provided below the table, as will be seen. 
Special fluted reamers are used, the spe- 
cial feature lying in the enlargement of 
the shanks to a diameter greater than 














SIGOURNEY VERTICAL DRILLER ARRANGED 
AS A TOOL-ROOM LAYING-OUT MACHINE 


bolts working in suitable slots in order to 
permit such adjustment of the scales as 
will make the initial readings zero, or at 
least at an even inch division, and thus 
avoid the necessity for repeated addi- 
tion and subtraction of fractions in the 
translation of the dimensions from the 
drawings to the work. The verniers also 
are adjustable by nurled-head screws in 
order to permit the easy bringing of the 
zero of the verniers into agreement with 
the scales. 


THE BASE LINE SYSTEM OF DIMENSIONS 


The jig holes are laid out from base 
lines, and in the adaptation of the draw- 
ing system to the machine it has been 
found advantageous, in most cases, to 





Fic. 2. Brown & SHARPE VERTICAL SPINDLE MILLER ARRANGED 
AS A TOOL-ROOM LAYING-OUT MACHINE 


that of the flutes, in order to adapt them 
to use with their own set of bushings. 


A LARGER MACHINE 


Fig. 2 shows one of the larger ma- 
chines, which will be recognized as a 
Brown & Sharpe vertical-spindle miller, 
to which has been added a power 
down feed to the spindle for use in drill- 
ing and boring. 

The scales and verniers are attached 
in the same positions and in the same 
manner as on the smaller machines. The 
work done on this machine being, how- 
ever, much larger than that done on the 
small ones, an adjustable boring tool is 
substituted for the reamers, this boring 
tool being shown in position in the 
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spindle. Provision is, however, made for 
the use of bushings in connection with 
the preliminary drilling, by means of a 
removable arm, of which the planed seat 
and locating studs will be seen in front 
of the column and behind the table. 

The last machine of the outfit is a 
Brown & Sharpe horizontal-spindle mill- 
ing machine, which, however, in its spe- 
cial fittings, is so similar to the vertical 
machine shown that we have not thought 
it worth while to include an illustration 
of it. 

There can be no doubt of the great 
usefulness and economy of these ma- 
chines in the tool room, of which fact 
there can be, indeed, no better demon- 
Stration than the increase in the number 
of the machines at the Burroughs works 
from one to six. 








**Taylorism’’ 


This in both title and text is an editorial 
printed in the May 19 issue of The Engi- 
neer of London, and gives a British view 
of scientific management. 

“Probably comparatively few of our 
readers know what Taylorism is, and yet 
at the moment it is convulsing the minds 
of American works managers. It is no 
new thing, but it has been brought sud- 
denly into the light again by the publica- 
tion of a book about it by its inventor. 
Ten years, or so, ago Mr. Taylor set 
about increasing the output of the Beth- 
lehem works, and instead of tackling the 
machines which had already been speed- 
ed up, he “started in,” as he himself 
would probably say, on the men. It was 
no ordinary case of hustling which he 
undertook. He did not go round and get 
rid of all the slow or incompetent men, 
and stimulate the remainder by methods 
known to managers, but instituted what 
has since come to be known in America 
as “motion study.” He investigated every 
motion that a man or men had to perform 
in executing any given piece of work, 
from the lifting of it into a machine tool 
to the lifting out and depositing on the 
floor or truck. When he had got all his 
facts together, he drew up schedules 
which were known as route cards, which 
prescribed the exact order in which each 
operation, however small, was to be per- 
formed, and how long it was to take. 
Literaily, he made a central office, the 
routing office, do all the thinking, and he 
endeavored as far as possible to make 
the men machines, only better than other 
machines for their particular jobs in that 
they could exercise a small modicum of 
intelligence—just about as much intelli- 
gence as a sensitive drill, which stops if 
too much work is put upon it, possesses. 
He succeeded, naturally in the face of a 
good deal of opposition, in working his 
plan, and has since extended it, while 
others—those who were present at the 


Birmingham meeting of the Institution of 
Mechanical Engineers will recall the long 
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discourse on how to lay bricks economi- 
cally—have applied it in other indus- 
tries. 

“There is much to be said for, but in 
our opinion and in that of a great many 
American managers, more to be _ said 
against Taylorism. Everyone knows that 
it is labor that costs money, and that 
economizing labor reduces production ex- 
penses more rapidly than any other prac- 
ticable saving. But there are fair ways 
and unfair ways of diminishing labor 
costs, ways sportsmanlike and ways un- 
sportsmanlike, ways humane and ways 
inhuinan. We do not hesitate to say that 
Taylorism is inhuman. As far as possible 
it dehumanizes the man, for it endeavors 
to remove the only distinction that makes 
him better than a machine—his intelli- 
gence. We have always said, and it is 
now being generally admitted, that the 
modern machine tool leaves but little 
scope for intelligence. It is bad enough 
in that respect, but Mr. Taylor wants to 
go a step further and knock out the re- 
maining fraction. We shall be told that 
works are not run as scholastic institu- 
tions, and that it is the business of the 
manager to study nothing but economical 
production. We shall regret the day 
when any such low standard of the duties 
of an employer is taken in English works. 
Routing is a sort of stultifying punish- 
ment that we might mete out to convicts 
engaged in building a breakwater, but for 
Heaven’s sake let us leave the free man 
who works for us something on which to 
exercise his intelligence, something to 
make him higher than the machines he 
uses, and to give him a right still to call 
himself a man. We shall be told that this 
is sentiment. Well, why not?  Senti- 
ments before now have won great bat- 
tles, and sentiments have saved great in- 
dustries. Do Americans forget that it was 
sentiment that built the statue of Liberty 
at New York? We cannot get on without 
them, and one of the finest and best sen- 
timents we have is the right everyone has 
to his own individuality. Mr. Taylor and 
those who think with him have, if they 
will permit us to say so, got themselves 
entangled between practicability and ex- 
pediency. They have discovered by their 
precious motion studies that it is practi- 
cable to reduce labor by routing, but they 
have never considered whether it is ex- 
pedient to route. In the few cases where 
Taylorism is employed it is successful, 
but we do not believe for one moment 
that the American working man as a 
whole has descended to so low a level 
that he will be content to be routed 
through life. We shall see. 

“Mr. Taylor’s system is naturally only 
possible in connection with some form of 
bonus system; it is inconceivable that 
men should work in the way they are ex- 
pected to work—so hard and so mechani- 
cally that comparatively few are able to 
keep up to the standard—without receiv- 
ing more than the normal pay. But to 
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our mind it destroys all the good qualities 
of the premium or bonus system. The 
premium system is intended to stimulate 
a man to activity, both bodily and ment- 
ally. It requires not only that the man 
shall be active and steady at his work, 
but that he shall be continually alive to 
new methods of performing it that may 
be quicker than the old, and for any 
such improvements he can suggest he 
gets the reward of increased pay. The 
work is not all done by a human card 
index shut up in an office, and knowing 
nothing more of shop operations than he 
—or more properly it—can pick up from 
sheaves of schedules. It is not reached 
mechanically but intelligently, not by the 
intelligence of the slide rule but by hu- 
man inteliigence. Americans have talked 
a great deal about the suggestion box 
and other devices for encouraging the 
workman to take an active interest in 
his work. Suggestion boxes have never 
been fruitful, but at any rate the idea 
which inspired them was a human idea, 
which, we submit, cannot be said of Tay- 
lorism.” 








A Novel Method of Thread 
Cutting 
By W. J. Spiro 


The accompanying photograph of the 
pinion shaft of a Hendey shaper in use 
in the works of the Columbia Typewriter 
Manufacturing Company, illustrates a 
rather remarkable break. 

The direction of revolution of this 
shaft is reversed at each end of the 
stroke, and mounted upon it are quills 
carrying the two driving pulleys. A 
hardened nut worked off the end of one 
of the quills and rested loosely on the 











THE THREAD 


shaft at A, gradually wearing away the 
metal of the latter, which was originally 
the full size of shaft, until the screw- 
thread shown at A had been formed. 
When the shaft finally twisted apart, 
this reduced section was only ‘4 inch in 
diameter. 

The screw-thread is as clean as if cut 
with a die, and suggests the possibility 
that some of your readers, with plenty 
of time at their command, may be able 
to utilize this novel method of cutting a 
thread between shoulders. 


——— 
— 








A New York daily calls attention to the 
following: One of the most marvelous 
things is the burning of a jet of hydrogen 
gas in liquid air. The smoke that arises 
from the combustion floats off in the air 
as pure snow. A flame burning brilliantly 
in the midst of a liquid, with snow given 
off for smoke! 
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Efticient Practical Management 


No matter what paper we read, or what 
convention we may attend, Scientific 
Management (with a capital S and the 
accent on the Sigh) stares us out of 
countenance from glaring headlines, and 
arrests our attention by the startling 
statements until we are completely cured 
of any tendency to insomnia and can 
put ourselves to sleep by substituting vi- 
sions of “gorilla-like laborers scientifi- 
cally loading 47'% tons of pig iron on a 
car a day” for the proverbial flock of 
sheep going through a hole in the wall. 

Nor are we restricted to the pig iron, 
we also have our choice of personally 
efficient girls scientifically inspecting 
bicycle balls; selected bricklayers scien- 
tifically laying bricks, or fancy shovelers 
operating with standardized scientific 
shovels with scientific rhythm, each 
shovel scientifically labeled with the spe- 
cific gravity of the material it is to be 
used on and hung on a scientific hook. 

What is the reason for all this fanfare 
of trumpets announcing the new creed? 
Do the scientific experts offer to pull 
through a struggling business and put it 
on its feet so that it can pay next month’s 
gas bill or do they attack well rated es- 
tablished concerns paying big profits who 
can stand the drain? 


PAYING THE BILLS 


It is no doubt true that scientific ex- 
perts can point out a great many ap- 
parent as well as real defects and leaks 
in your management but stop and con- 
sider the cost of their diagnosis, their 
treatment and their prescriptions and 
whether they really do know more about 
it than you do. 

If your factory equipment, systems, 
help and executive staff are so putrid 
that you are only getting from 20 to 
50 per cent. of the return for your 
money that you ought to; if your profits 
are so large that you can afford it, turn 
the scientific experts loose and give them 
your pocket-book, they cannot help but 
improve matters in some way or other at 
a cost. 

But remember that after a year or two 
you will have to wake up and scratch 
gravel to make brass tacks, gas engines 
or whatever your business may be and 
also to make both ends meet. For that 
is when the expert steps out and you 
step in. The statements of a perfected, 
100 per cent. efficiency, scientific system 
that perpetuates itself is as much of a 
myth as the statement that the Keeley 
motor can propel itself. Look up past 
records for yourself. 


TRAIN YouR Own STAFF 


But if you are really interested in the 
improvement of your business, get your 
own ear to the ground. 


If you don’t 


By Eric M. Anderson 








Suggestions for building 
an efficient organization in 
your own plant which can 
secure better results without 
disrupting the shop, and at 
a lower cost than by bring- 
ang in outside men who do 


not know your line of work. 














know your own business better than an 
unacquainted scientific expert, learn it. If 
your personal duties are too large to at- 
tend to the improvement of your business 
or factory, pick out a loyal capable 
member of your staff, appoint him your 
head efficiency man, gradually relieve him 
of routine duties, make a contract with 
him if necessary in order to hold him, 
give him advice when he wants it, en- 
couragement when he needs it and an in- 
centive to give you his best efforts. Let 
him visit other concerns manufacturing 
on an efficient basis to study their meth- 
ods; there are plenty who are efficient 
practically and who are glad to extend 
the courtesy. 

Supply him with and let him study 
while you pay him, standard and scien- 
tific books on factory systems and man- 
agement. A good practical nian trained 
in your business can glean a great many 
ideas from the books that may be used 
with considerable advantage if  intelli- 
gently modified. 

Come to a realization that if your fac- 
tory is inefficient, it is directly or indi- 
rectly up to you. You have been too care- 
ful about small leaks, while the large 
leaks have been taking care of them- 
selves. Loosen up on your restrictions 
which you have placed on so called non- 
productive or expense help (you would 
have too, oh how much, with scientific 
management). 

Take your men who are best on pro- 
ductive jobs, who stand so high in their 
particular line that you feel you cannot 
replace them and if they are otherwise 
capable, promote them as you need them 
to the non-productive (?) job on your 
efficiency staff. Let them instruct and su- 
pervise other help in that line. 


SuPPLY NECESSARY TOOLS 


Supply your efficiency staff with stop 
watches, slide rules and other modern ap- 
pliances that will increase their own ef- 
ficiency. Supply them with the codéper- 
ation of a competent designing staff un- 
der the general supervision of your head 


efficiency man. Supply them with the 
aid of such clerical systems as are neces- 
sary to keep proper records of output, 
cost, expenses, results of improvements 
and to help them as required in their 
work, 

The stop watches you can buy ready 
made. The department for designing im- 
proved and more economically manu- 
factured products, better machines, and 
tools and the clerical system you will 
have to train and build up slowly to meet 
your more efficient requirements. 

You probably have already systems as 
above, more or less inefficient because of 
a lack of team work. Make your effi- 
ciency staff the connecting link between 
the various branches of your business 
and delegate to your head efficiency man 
sufficient authority to obtain the codper- 
ation of every department upon which 
its efficiency depends (which means every 
department). 

Have all questions of any magnitude 
carefully investigated and fully reported 
with data and estimates to you in writing, 
for consideration before making any radi- 
cal change and you will thus avoid dan- 
gerous and costly flare-backs often 
caused by hasty or premature decision. 

Direct your efficiency force at ferreting 
out and stopping the large leaks and you 
will find that the small leaks will in- 
cidentally keep crepping to the surface, 
demanding notice. Cure the large leaks 
by necgssary changes and judicial ex- 
pense and you will find that many of the 
small leaks will disappear with them. Let 
your whole factory know that you are 
anxious to spend money to save money 
where the return is sure, and that your 
head efficiency man is waiting to hear 
from them. Suggestions will then come 
in from the people who know, which will 
often show ways to save expense in pro- 
duction or improve the product which 
would take six or eight months’ ferreting 
to disclose. 


THE PIVOTAL POINT 


Remember, and have your efficiency 
man remember, that every manufactur- 
ing proposition has a “pivotal” point; 
that is a point where expense and result 
are so balanced that if the result is im- 
proved or the output thereof increased 
teyond this point, the expense will be in- 
creased in a greater ratio, thereby caus- 
ing a loss. Also, that any attempt to de- 
crease the expense below what is re- 
quired at this point will cause a decrease 
in a greater ratio in the output or the 
quality of the product, likewise causing 
a loss. In other words at the pivot point, 
the result is good enough in quality and 
you are receiving the best return for your 
money. Every factory has many jobs be- 
ing operated at a wide divergence from 
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this “pivotal” point due to various causes, 
such as close-fistedness about legitimate 
expense, lack of coéperation, discourag- 
ing employees of different ranks from 
complaining or suggesting, giving a big 
job to a small man, etc. 

Illustrations of these jobs are cases 
where the tools are so primitive as to 
make the cost of production so excessive- 
ly high that the installation of proper 
equipment would pay for itself in a short 
time. Another, the reverse condition, 
where there are expensive, complicated 
tools with a high rate of output, but 
whose high initial cest, interest on the in- 
vestment, high power consumption and 
upkeep render the actual total cost of 
production much higher than with a less 
productive equipment. 

Another illustration is to give an aver- 
age workman a complicated job of fine 
assembling or mechanical work to do 
without supplying him with efficient and 
systematic supervision and laying out a 
proper series of steps for him by which 
the work is to be performed. 

Illustrations without end from every- 
day conditions in most any shop, particu- 
larly some that have been most scientifi- 
cally systematized, could be given would 
space permit, applying not only to 
straight shop work, but to clerical sys- 
tems, inspection systems, designing work, 
to the organization as a whole, and to 
some kinds of scientific efficiency work. 

The recognition of the proximity of this 
pivotal point is the true basis of efficient 
practical management and cannot be lo- 
cated by the cure-all scientific expert 
on account of his own personal ineffi- 
ciency in your line of business and his 
lack of incentive other than to get as 
big pay from you as he can, while he can. 


BuILD YouR OWN ORGANIZATION 
Cultivate your own men; treat them so 
you could not drive them away, pick out 
men from your force. You surely must 
have them. Don’t think that they have 
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not the proper requisites to help you 
build up an efficient practical manage- 
nient becaust they haven’t given any 
striking examples of their ability in this 
line. You probably have never given them 
a chance or an incentive. Appreciation 
is sometimes a bigger incentive than 
money. 

If you absolutely have not the rignt 
material for efficiency work in your own 
plant don’t try to buy it at so much a 
yerd over the scientific counter. You are 
very apt to get short measure. But reach 
out and get efficient practical men who 
have proved their worth in your own or 
similar lines and who are looking for 
some firm to make it worth their while to 
give the very best that is in them. Get 
them and keep them, and above all dis- 
courage any efforts to first disorganize 
and then reorganize your business; it is 
disastrous and costly. 

By gradually increasing the scope of 
your efficiency staff and resultantly the 
efficiency of your shop by practical meth- 
ods, it will eventually and painlessly be- 
come reorganized wherever necessary and 
the profits will show a gradual actual in- 
crease and not a sudden downward curve; 
and the profits will be real, and not paper 
ones that do not materialize at the end of 
the year. 

Don’t let anyone whisper to your ear 
that efficient practical management means 
giving a stop watch to a clerk and sending 
him into the shop. The stop watch may 
become a dangerous and sometimes a 
pretty expensive article. An_ efficient 
practical management would as soon put 
it in the hands of the above mentioned 
clerk to time a job for them, as they 
would put a loaded hairtrigger gun in the 
hands of a six-year old. 

A man to make a proper timing on any 
work in order te be fair to both em- 
ployer and workman, should thoroughly 
know and be expert in the work he is 
timing. Otherwise if the workman is 
half way clever, and they usually are, he 
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can scientifically fool the most scientific 
expert and get away with a fat price as 
a result. 

On the other hand the expert can, by 
making abstruse calculations and in suffi- 
cient allowances for oiling machines, 
grinding tools, adjusting for wear, proper 
clamping work, etc., set a price that is 
unprofitable for the employer, and unfair 
to the workman and set the whole depart- 
ment by the ears and makes them bristle 
every time afterward that they see a 
stop watch even if in the hands of a 
man who knows his business. 

Then again, an efficient practical man, 
(there are lots left) can make a timing 
and set a price in half an hour or so 
on a short operation which would re- 
quire scientific motion studies for a week 
without arriving half as close to the pivo- 
tal point in setting their price and decid- 
ing how to do the work. 








Table of Board Feet in Pieces 
1 to 24 Inches Wide Up 
to 24 Feet Long 
By B. E. WINsLow 


The table herewith shows the board 
feet contained in planks of a given width 
and length. This table is of use espe- 
cially to the patternmaker but may be of 
value to anyone having to make calcula- 
tions in board measure. 








When we read of the “bends,” or cais- 
son disease, and remember that a pres- 
sure of about 40 pounds per square inch 
is the greatest under which men can work 
—and that only for an extremely short 
time; it is of interest to note that the 
pressure in the ocean at a depth of five 
miles is just about 534 tons per square 
inch. It would seem that the “monsters 
of the deep,” living down there, have 
some powers of resistance far in excess 
of mere man. 
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Cutting Off Hollow Bored Cores 


Cylindrical hollow steel bodies with 
bottoms can be made out of the solid in 
the following ways: 

1. By removing all of the material to 
complete the hollow; beginning with a 
drill or boring tool of smal! diameter 
and following with larger ones of graded 
sizes. When the inner diameter and 
length of the bore are large, this method 
is tedious and therefore expensive. 

2. By boring down the whole outer 
length of the work with a hollow boring 
tool, and afterward forging and welding 
on the bottom. This method, however, is 
possible, only in special cases; that is, 
only with certain dimensions, materials, 
and ultimate purposes. 

3. By boring out a core down to the 
inside of the bottom, undercutting the 
core with a special tool, and breaking it 
off with a wedge thrust into the ring- 
shaped hollow at the top, Fig. 1. This 
method is applicable to all kinds of steel. 
It is especially advantageous, when valu- 
able material is used, in saving the stock 
in the core, and, where the interior pres- 
sures are to be high, in simplifying the 
construction and reducing the cost. 


THE TOOL FOR UNDERCUTTING 


Fig. 3 shows a cutting-off tool for hol- 
low core borings. The construction shown 
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Fic. 1. BREAKING OFF A Core BY MEANS 
OF A WEDGE, AFTER IT HAS BEEN 
UNDERCUT 


in the figure is a special one arising from 
the following conditions of design: 

(1) The intermediate space a in Fig. 
1 must be as small as possible, to mini- 
mize the quantity of material cut away in 
chips, and thus save stock and time. 

(2) The undercutting of the core must 
be as near as possible to the end of the 
bore to save after-work on the bottom. 

(3) The stem to be broken off must 
be very small, to facilitate breaking and 
to prevent a form of fracture that might 
injure the bottom. 

(4) It must be possible to draw the 
cutter out of the hole in case it sticks 
fast, due to breaking or any other cause. 

The body of the cutting-off tool, Fig. 2, 
is made of steel with a strength of about 
60 to 70 kilograms per square millimeter 
(80,000 to 100,000 pounds per square 


By J. Forkardt 








This tool is applicable to 
all kinds of Steel, 


stock and simplifies con- 


Saves 


struction. It is used on 


the same machine that is 


used in boring the cores. 








The feed is obtained through 


small steel ropes. 
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CUTTING-OFF TOOL FOR UNDER- 
CUTTING CORES 


Fic. 2. 
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the construction of this appliance under 
the conditions of the present case: 

(a) In consequence of the compact 
form of the toolholder 6 the shell of the 
tool body a may be quite thin. 

(b) The cutting-off cutter c is placed 
on the extreme end of the holder. 

(c) The edge of the cutting-off cutter 
lies at the distance of a quadrant from 
the pivot. 

(d) The toolholder 6 is held on its 
pivot by a copper pin e which may be 
sheared off by a forcible pulling out of 
the tool body. 


USING THE CUTTING-OFF TOOL 


The cutting off of the core is per- 
formed on the same machine that is used 
for the boring, Fig. 3. The cutting-off 
tool is attached in the same manner as 
the hollow boring tool by means of 
threads on the hollow boring bar. The 
cord f, in Fig. 3, used to feed in the 
cutting-off tool, is led over the pulley g 
and wound on the drum i which is driven 
by the feed rod A. For undercutting the 
core, the axial feed of the hollow 
boring bar must, of course, be discon- 
nected. 

The cutting lubricant, composed of a 
mixture of water with a cutting oil sol- 
uble in water is forced under high pres- 
sure through the boring bar to wash 
away the chips. It is of great importance 
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Fic. 3. MACHINE FOR BORING AND CUTTING OFF CorREs 


inch). A steel bolt is screwed in a milled 
eye and on this bolt a tool holder b is piv- 
cted, curved in conformity with the bore. 
The cutter c, of high-speed steel, is dove- 
tailed into the holder. In the end of the 
holder there is a hole in which there are 
fastened two cords of very high-grade steel 
wire with loose ends. The cords are led 
out through opposite eyelets in the tool 
body parallel to its axis. The cord that is 
entirely visible in Fig. 2 serves to feed 
the cutter under; the thinner cord, only 
a small part of which is seen here, may 
be used to pull the cutter out of the un- 
dercut. The body of the tool is cen- 
tered in the bore that has been made, by 
four hardwood blocks d dovetailed into 
the periphery of the body. 

The following specifications apply to 


to grind the cutter so that the chips do 
not roll off as long shavings but break 
into small pieces. 








The following case of how a hot bear- 
ing was avoided by the use of sheet lead 
may be of interest: ‘ 

Some time ago one of the journals of 
a heavy locomotive gave considerable 
trouble by continually running hot. It 
was assumed that the trouble was caused 
by an overhard brass bearing in the box. 
The box was therefore raised off the 
journal about '4 inch, and a piece of thin 
sheet lead was inserted between the shaft 
and the bearing surface of the brass 
bearing. The lead was thus worked into 
the pores of the brass and no further 
trouble was experienced. 
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A Simple Time and Material 
System 
By THomaAs J. WALSH 


For those who desire to eliminate the 
unnecessary recording of time spent, and 
material used on an order, the simple 
system of which the forms below are 
self explanatory, is respectfully sub- 
mitted. 

Form 1—A daily time card for each 
workman, subdivided by perforations into 
three job cards. The card may be ar- 
ranged for more subdivisions if required. 
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fashion and can be arranged in any de- 
sired manner. Guide cards for each part 
number, showing cost of previous lot, 
will serve as a comparative record, and 
by this means any deviation from stand- 
ard times of operation may be investi- 
gated immediately on the completion of 
each part, or number of parts. 

This arrangement of cards will also 
serve as an automatic reporter of the 
progress of the work on an order; an in- 
dispensable adjunct to an efficient rout- 
ing system, it being possible to locate 
any part of a machine in work, and the 
workman working thereon. 
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I have, however, found that three was Form 2—The material card is at once 
the average number of jobs, per day the foreman’s requisition, and the record 


worked on by one man, in several large 
shops. 

The foreman is required to fill in the 
order number, part, class and time fin- 
ished. So many objections have been 
made against the foreman doing clerical 
work, that the card was designed to over- 
come those objections, at the same time 
meeting requirements that permitted fil- 
ing and classifying as hereinafter ex- 
plained. 

The time cards, at the end of the day, 
are sent to the office, where the - total 
time is entered on the payroll. They are 
then extended, and the job cards de- 
tached at the perforated lines. These 
are then filed, card index 


iob cards 


of stock furnished. It is delivered by the 
foreman to stock clerk, for material fur- 
nished, who extends the cost; the card is 
then filed with the job cards above men- 
tioned. 

Form 3—The workman’s rate card is 


No. Orper No.. Part No.. Date... 


Furnish following material for above order No.: 


PRo. 





Weight | Value 


| 
Quantity, Material| Size 


| 

| 
~— 
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FORM 2 
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provided also with the extensions up to 
ten hours, thus practically reducing the 
looking up of the workman’s rate and the 
extension of the cost to one operation. 
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It may be stated in conclusion that the 
strip at left of time card, will be used 
as the pay roll record; the figures at the 
right are designed to facilitate the ascer- 
taining of the elapsed time on each order. 








Machine Tools 
By C. W. CRAWFORD 


Referring to your editorial, page 897, 
regarding “Machine Tools,” in which you 
have conceded that the term “machine 
tool” is ungrammatical, which is true in 
a technical sense, but the words fit the 
purpose so well that it would be unsatis- 
factory to everybody to change it. 

As an improvement I would suggest a 
hyphen between the words, making them 
both nouns and both correct, and the 
words machine tools in small type would 
obviously come to mean the tools used in 
the machine. 








Tin plate makes a new record in two 
or three important particulars in the com- 
merce of the United States for the fiscal 
year just ended. The imports are lower 
than in any year since the record of its 
importation was begun, the outward 
movement of American tin plate was 
larger than ever before, and the shipment 
of domestic tin plate out of continental 
United States for the first time ex- 
ceeded the imports of froeign tin plate. 
For the first time since the records of 
tin plate were published by the Bureau 
of Statistics of the Department of Com- 
merce and Labor, the imports of tin 
plate will probably fall under the 100 
million pound line. The first record of 
production of domestic tin plate shows 
a production of 2'% million pounds for 
the last six months of 1891. During 
1892, the first full year for which figures 
are available, the production amounted 
to 42 million pounds, and from that time 
on the production increased rapidly, 
passing the 500 million mark in 1897 and 
the 1 billion mark in 1903, the actual 
figures being 575 and 1075 million 
pounds respectively. In 1906 the pro- 
duction amounted to 1294 million pounds, 
and in 1909, the last year for which fig- 
ures are available, the production 
amounted to 1371 million pounds. 
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Blanketed Patents 


A recent popular line of invention has 
come to my attention which illustrates a 
common pitfall in the inventor’s path. 

About everyone with a mechanicai bent 
has observed that an automobile in wrn- 
ing a corner at night throws the light 
from its headlights upon the bushes 
rather than the road. We have wondered 
why the auto manufacturers have not 
rigged up a scheme to connect the head- 
lights with the steering gear so that thev 
would look around the corner instead of 
into the woods. 

This question occurred to the writer a 
good many months ago, before he knew 
whether or not there were any such de- 
vices on the market. 

For the past six months or so from one 
to half a dozen of these automatically 
regulated headlights have been patented 
each month. The claims have got down 
so fine that the recent applicants are 
nearly driven to including the chauffeur in 
order to get a claim. The headlights are 
ccnnected with the steering gear in this 
way, and the other way, and are provided 
with connecting links, hung at all angles, 
supplied with adjustments and turnbuckles, 
and rotated by levers, gears and chain 
drives. The headlights can both look 
around the corner, one can look straight 
ahead and the other around the corner, 
one can wink while the other stares, or if 
desired they will obligingly look cross- 
eyed. They are adapted for automobiles, 
street cars and locomotives. 

Now, one inquires, why are not most 
of the automobiles on the market 
equipped with these devices? That is 
perhaps where the pitfall gathers its 
harvest of victims. Nearly all of the in- 
ventions of these patents cannot be used 
by their owners for some time to come. 

It is not an uncommon story. Back in 
1898 W. S. Schuyler applied for a patent 
on a motor-vehicle which issued on May 
9, 1899. It has five more years to run. 
The first claim reads as follows: 

“In a vehicle, the combination set forth 
of a support; a headlight pivoted to the 
support; an operating-arm having one 
end attached to the headlight and the 
other end attached to the running-gears 
of the vehicle and adapted to turn the 
headlight to correspond with the line of 
travel of the vehicle.” 

Possibly some of the many inventors 
in this line were aware of this basic 
patent and only patented their own in- 
ventions with the intention of selling to 
the individual or company owning the 
basic patent, or with the intention of 
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tails of making things 
in machine shops, from 
the first sketch to the 
shipping room. 
Aletter g00d enough 
to print will be paid 
for. The value is in the 
idea—not the length. 
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waiting for its expiration before enter- 
ing the market. It is pretty certain to be 
true, however, that very few were so in- 
formed and that nearly all became aware 
of the existence of the basic patent only 
after the filing of their case or after an 
attempt was made to sell the granted 
patent. 

Patenting an invention without mak- 
ing a search is often like diving into the 
river without first ascertaining how deep 
the water is. 

Lowell, Mass. 





IRVING D. KIMBALL. 








A Burring Device 


In the accompanying line cut I pre- 
sent a burring device for removing the 
inside burs of bored bushings. My firm 
makes brass bushings which, for better 
lubrication, are drilled through sieve- 
fashion. In order then to remove the 
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A Burrinc DEVICE 





bur, which comes through in drilling, | 
have constructed this little device, which 
works very nicely. It can be used in any 
drilling machine. The piece of rectangu- 
lar section is clamped in the vise and 
the spindle in a drill chuck. The two 
little wheels are connected with a belt. 
In order that the belt shall always be 
tight, the upper part is adjustable. The 
cutting tool used is an ordinary counter- 
sink, 


Berlin. MAx JAENSCH. 








Methods of Paying Labor 


A few years ago there were only two 
systems of paying for labor, day work 
and piece work. An employer chose one 
or the other, according as he preferred to 
drive or lead his help. No other systems 
were needed nor could they have been 
used, because the average workman was 
in the condition of the Irishman, who 
refused an offer of a dollar and a quarter 
a day on the ground that he preferred 
“a hundred days a hundred dolbars.” 
Simplicity appealed to him. 

Today other schemes of payment are in 
vogue, in fact a new one is invented near- 
ly every day, the latest to appear is “gang 
piece work.” Whether this will have any 
longer run than the hobble skirt and just 
what system will be the worst one when 
this is abolished, is hard to tell. 

The scheme is to pay a gang of men a 


piece rate for everything that goes 
through their hands_ without being 
spoiled. Instead of throwing the money 


up in the air on pay day and letting the 
gang fight for it, it is divided by the em- 
ployer in certain arbitrary portions. Just 
what the provision is for throwing out 
the drones from any gang I do not know, 
but I presume they are allowed to hate 
themselves to death. 

Why, at this late day, anyone should 
bring forth the community idea of work- 
ing, is difficult to see. This has been 
tried out through all history with pretty 
uniformly disastrous results, the only 
successes happening when the community 
which thought it was living in common 
was really under the heel of a tyrant. 
In this instance the proprietor must play 
tyrant, in which case it seems hard to 
say just why he needs any system of 
paying wages. 

There is in this scheme just one gleam 
of sense—the idea of team work. Most 
systems of payment are aimed at the in- 
dividual and team work is left to be sup- 
plied with a rod of iron from up above. 

Some system that puts its chief empha- 
sis on quantity and quality of individual 
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work and then gives an additional re- 
ward to those members of a gang who do 
help to make the work of the whole gang 
better, would be most acceptable. Of 
course, we get this now in a gang of men 
on day work under a really competent 
foreman, who pays his men according 
to their deserts and who is not slow to 
tell them why they do not get more 
money. 

There are those who believe that every 
man ought to be glad to work at his 
best for the pure love of work. Even they 
ought to admit that very few can really 
love to perform one little measly opera- 
tion on million after million of pieces, all 
alike and belonging to some other man, 
who rides in an automobile instead of a 
trolley car. Probably the vast majority 
of men would work and do work for the 
love of what they can produce by their 
work, but if that is solely money, then 
the best system of payment from their 
point of view is that which gives them 
the most money for their individual work, 
rather than that which divides the money 
between the members of a gang on a per- 
centage basis. 


Worcester, Mass. ENTROPY. 








Table for Advance of Cutoff 
Tools 


It often requires extra time and trouble 
in screw-machine work to stop in the 
midst of a cam layout and figure the 
distance a cutoff tool must travel for the 
beveled edge to pass the center of the 
work as in Fig. 1. 

A table is shown herewith which gives 





Fig ! Fig. 


CuT-oFF Toot DETAILS 


10 DEGREES 15 DEGREES 
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this distance for the different widths 
and angles of cutters used in automatic 
and hand screw-machine work. 

In this table the distance required and 
the width of the cutoff tool are given, as 
illustrated in Fig. 2. 

The 20-degree angle is used very often 
for a cutoff tool, as shown in Fig. 3, and 
this cutter is necessary on very small 
diameter wire. 

The form tool at A in Fig. 4 is often 
used to form and round the corner of a 
roll and should have the 20-degree angle. 

If this cut is made as shown at B, it 
will form the stock to such small diam- 
eter that the cutoff tool will break off 
the piece before it will cut it off. 

Harrisburg, Penn. S. N. BACON. 
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Drilling Jig for Rock Arm 
Shafts 


Unfortunately I cannot show the jigs 
formerly used to drill the rock-arm shafts 
shown at A but with them the average 
time on drilling the hole C was 3.6 min- 
utes each. The jigs B are clamped four 
at a time on the table of a four-spindle 
drill press with independent automatic 
feed for each spindle. The stationary V 
shown at G is part of the casting B. 
The stem of the rock arm shaft is put in 
this V and the clamping V E swung 
against it. The swinging bolt F is turned 
into the slot in E and while the nut is 
being tightened the web of the rock arm 
is held against the locating stop D. With 

















DRILL JicG FOR ROCK-ARM SHAFTS 








FOR SCREW- MACHINE WORKERS 


20 DEGREES 








Distance Width of Distance 
Distance Required Required Cut-off Tool Required Width of Cut-off Tool 
0 0071 0.0107 0.040 0.32 0.0116 
0 0079 } 0.0121 0.045 0.040 0.0146 
0. 0088 0.0134 0.050 0.045 0.0164 
0.0106 0.0161 0.060 0.050 0.0182 
0.0109 | 0.0166 0.062 | 0.055 0.0200 
0.0123 0.0189 0.070 | 0.062 0.0226 
0.0141 0.0214 0.080 0.070 0.0255 
0.0159 0.0241 | 0.090 0.080 0.0291 
0.0164 0.0249 0.093 0.085 | 0.0309 
0.0176 0.0268 0.100 0.090 0.0328 
0.0212 0.0322 0.120 0.093 0.0330 
0.0220 0.0335 | 0.125 0.100 | 0. 0364 
0.0264 0.0402 0.150 0.120 0.0437 
0.0275 0.0418 0.156 0.125 0.0455 
| 
TABLE FOR ADVANCE OF SCREW MACHINE CUT-OFF TOOL 








this method the arms are drilled at the 
rate of one every 36 seconds. 
New York, E. A. Dixie. 








Knowing Too Much 


Is there such a thing as knowing too 
much ? 

A question has recently come to my 
notice that seems to impress me with the 
idea that there are a lot of things we 
want to know that we do not seem to 
know. 

We recently had to remove a piston 
rod from a steam hammer. It was a 
very stubborn job and only yielded to 
eight blows of a ton and a half battering 
ram. We immediately began wondering 
why the eighth blow started it when it was 
no greater than the first blow and then 
started to figure out the blow delivered. 

After determining the force of the blow 
mathematically, we found that the ten 
men pushed with their whole force to ac- 
celerate the ram but we are now wonder- 
ing what earthly good could possibly 
come from knowing the force of this 
blow. 


Syracuse, N. Y. JOHN E. Sweet. 
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A Coring Cutter 


At one time I was engaged in a shop 
making a specialty of transmission ma- 
chinery, and as there was considerable 
waste in the shafting department, due 
to ends and short pieces left after cut- 
ting the shafts to the proper lengths, it 
became an interesting problem to see if 
this material, which was generally sold 
for scrap, could not be turned into a 
marketable article. As these ends were 
already finished on their ends, it was 
suggested that by cutting them in short 
sections and boring them out, they would 
make excellent loose collars, it only re- 
mained to find a way to bore them 
economically. 

To do this the tool that we named a 
coring cutter was designed, and after 
several modifications it made its appear- 
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The tempering and grinding of the 
blades completed the tool. 

The cutter shown in the sketch was 
made for a 3 7/16-inch collar, the ex- 
tra 1/16 inch being left for the reamer, 
which immediately followed the cutter. 
The faces of the collars were finished by 
the facing tool, and as the collar blanks 
were cut from the stock by sawing, the 
collar had to be rechucked to finish the 
second face. Had a cutting-off machine 
been available, this rechucking could 
have been avoided. The cutter proved a 
success in every respect, and stood any 
amount of hard service. Furthermore, 
we not only made a first-class collar, but 
showed a substantial saving over the old 
method of making the collars of malle- 
able iron castings. Tools of this design 
have been made large enough to bore 
a 14-inch hole through 4 inches of forged 
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CorING CUTTER 


ance as shown in the illustration. In the 
construction of this tool, machinery steel 
was used for the body, which was turned 
all over, the shank being fitted to the 
turret lathe on which the work was to be 
done. Two grooves A A were next milled 
in this body, and the blades of Novo 
steel fitted to the grooves. The hole next 
to the shank was drilled and the steel pin 
B made a driving fit into it. This pin 
was slightly flattened at each end, as 
shown in illustration, to form an abut- 
ment for the blades. The blades were 
then clamped to the body and the two 
holes CC drilled for the through bolts. 
The blades were next bolted to the body 
and their projecting ends turned to size. 

In turning the clearance in the blades, 
they were shimmed up along the edges 
D D, to throw the heels of tne blades our 
enough to give the required distance. 
For the inside clearance the shimming 
was changed to the other side of the 
bolts. The fit of both blades and bolts 


was made loose enough to permit of this 
shimming. 


steel, the tool in this case being fitted 
to the bar of a boring mill, and the work 
bolted to the table. 


Edgewater, N. J. Etuis C. Kent. 








Grinding Chilled Iron Rolls 


In the machining of chilled iron rolls, 
the common method employed has been 
to finish them by turning. While this 
method has not given satisfactory results, 
it was never known how inaccuraie these 
rolls were until they were finished by 
grindirg; this operation preduced rolls 
that were round, straight and also hav- 
ing a high finish. 

There are many conditions governing 
successful roll grinding, and unless these 
are considered carefully the resu'ts will 
not be satisfactory. In grinding these 
rolls, some of which weigh as much as 
five and six tons, it is imperative that the 
roll be given a solid foundatior. By this 
is meant that not only should the ma- 
chine have a solid foundation, but the 
roll itself should be made more solid by 
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reason of it not having any longitudinal 
movement. This means that the roll be- 
ing ground is in fact a part of the ma- 
chine. In addition to the above reasons 
for wheel traverse and stationary werk, 
it would require from five to ten times 
the power to put a roll in motion thar 
would be required to revolve it. Further- 
more, if the roll were traversed, an un- 
equal strain would come on the reversing 
mechanism, besides having varied weights 
upon the work-table- bearings. This 
principle is entirely wrong, and it should 
be borne in mind that the heavier the 
work the more important it is that the 
wheel be traversed, and the work be kept 
stationary and solid. 

Another important feature to be con- 
sidered is the manner in which the rolls 
should be carried. The only correct way 
is to run the roll on its bearings or necks 
which will produce a finished roll with 
the face concentric with the bearings. 

The matter of selecting wheels for 
grinding rolls, is one that demands care- 
ful study. 

In the grinding of any hard materia’, 
it has been demonstrated that a soft 
wheel should be used. In finishing chilled 
rolls and especially those intended for 
plate rolling, an extremely high finish is 
necessary. Roll sizes vary as to their 
diameters but very often they range from 
20 inches to 24 inches. 

It is obvious that with a grinding wheel 
diameter of from 24 inches to 30 inches 
the grinding contact will be necessarily 
large; it follows that with a large con- 
tact it is more difficult to get a high finish 
due to the difficulty encountered in keep- 
ing the cutting points clean. 

In case of a large contact existing, 
the wheel tends to become glazed more 
quickly, which makes it imperative to use 
a soft wheel if satisfactory results are 
to be obtained. An excellent wheel for 
this work is a 46-K Corundum. 

For roughing, a work speed of from 
twenty to thirty feet and in finishing a 
speed of as high as fifty feet has given 
good results. For the grinding wheel 
traverse, a feed of one-half the width of 
the grinding wheel is suitable for rough- 
ing and for finishing a speed of from % 
inch to 3% inch per revolution of work, 
assuming that a wheel of from 2 inches 
to 3 inches in width be used. This trav- 
erse feed for finishing, which is com- 
paratively narrow, applies to cases where 
an extremely high finish is required. 

Waynesboro, Penn. W. G. Nevin. 








The march of mechanical progress has 
doomed the Asiatic caravan, which for- 
merly transported tea across the Great 
Gobi Desert, of Central Asia, to Russia. 
This was picturesque, but as it had to 
cross three mountain ranges, it was ex- 
tremely slow. A regular line of automo- 
biles has cut two weeks from the time 
formerly required. 
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A Science of Inventing 


An article on page 847, entitled, “Can 
We have a Science of Inventing,” at- 
tracted the attention of the writer in no 
small degree, due, perhaps to the fact 
that he has had some experience with in- 
ventions and is somewhat acquainted 
with the status of the inventor’s mind. 
The above mentioned article did not ad- 
vance any suggestions as to the scope of 
this proposed new science; what “axio- 
matic principles of mechanism” it should 
employ; what should constitute its sub- 
ject matter. 

In the absence of such I will propose 
that it would be necessary to arrange all 
inventions thus far known into subjects, 
classes and sub-classes in a manner sim- 
ilar to that in vogue at the United States 
Patent Office, since science is knowledge 
systematically classified, so that an in- 
ventor could easily find the information 
this new science affords for his use. 

Then, since in mechanics, principles 
are concurrent with invention (for no 
principle exists but what was discovered 
in the creation of some invention) it fol- 
lows that this new science should be a 
compilation of all inventions thus far 
known to mankind and each would be a 
concrete embodiment of some mechani- 
cal principle. 

This reminds me of a book, entitled 
“Seven Hundred Mechanical Move- 
ments,” which my father owned when I 
was a boy. I remember the first im- 
pression I received from perusing it was 
that the mechanisms illustrated therein 
comprised every movement possible in 
mechanics. Now if it were practical to 
compile a book which would contain 
every movement possible in mechanics, 
so that an inventor, in designing a new 
machine, would simply look over the va- 
rious mechanical movements’ shown 
therein and select those adapted to his 
case, the rest, in many cases, would be 
only a job for the designer. 

But the unreasonableness of the above 
hypothesis is too apparent to require 
argument. But granting it possible we 
would then have the subject approxi- 
mating a science. With many so called 
inventors the process of designing is car- 
ried out in substantially this same man- 
ner, and with them, invention (?) has 
become a science; but when it is pur- 
sued in this manner there is no wonder 
the term inventor is the subject of de- 
rision. But are these men inventors? 
The Patent Office will not allow them that 
distinction, although the Patent Office, in 
some cases, is very liberal in granting 
patents for inventions. 
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DEFINITION OF INVENTION 


The patent law defines invention, in 
numerous decisions handed down by 
very learned jurists, as being the product 
of the inventive mind, calling into ac- 
tion the creative powers. The courts have 
also held in many cases, that, where the 
alleged invention is possible by the exer- 
cise of such ordinary knowledge and skill 
as is commonly known and in every-day 
use by those skilled in the particular 
art in question, invention cannot be 
claimed. So if a science is to be built 
upon axiomatic mechanical principles it 
must be a science of construction. It can- 
not be a science of invention, since in- 
vention has to do with discovery of the 
unknown, and science deals with knowl- 
edge. 

The act of discovery is the inventive 
act. 


ANALYZING THE INVENTIVE PROCESS 


In the article above referred to the 
possibility is advanced, of analyzing the 
thought process by which an invention is 
evolved. If such a thing were possible 
invention might be taught. In the sciences 
the thought process can be analyzed. 
With mathematics if certain hypotheses 
were placed before two men of equal 
education and ability similar conclusions 
may be expected. But if certain hy- 
potheses, involving invention, are pre- 
sented to two inventors of equal ability 
and training we can feel certain their in- 
ventions will be different. 

What does this prove? That in science 
men can learn to reason along the same 
line and reach the same conclusions, be- 
cause the principles of science are fixed, 
certain and unchangeable. But with in- 
vention men are like explorers wandering 
in a wilderness, an undiscovered country, 
without a trail. The invention they are 
seeking is their only guide in this wilder- 
ness of thought, and discovery, when 
made, is accidental. This warrants the 
conclusion that the inventor’s thought 
process is not scientific, but intuitive. 

Examples are numerous of trained 
minds, capable of the  profoundest 


thought, being totally devoid of inventive 













ability. Also the examples of untrained 
minds accomplishing wonderful feats of 
invention are just as numerous. 

Solving the thought process reminds 
me of a man I met several years ago who 
had the faculty of adding three columns 
of figures at once with less effort than 
the ordinary man uses in adding each 
column separately. I saw him perform 
the operation, thus satisfying myself of 
his wonderful ability. I was curious to 
learn the secret of his pewer and asked 
him to explain by what process of 
thought he was able to accomplish this 
feat. He replied very frankly that he 
could not explain it. He simply knew 
the sum as his eyes passed up or down 
the three columns. 

Without a doubt this is an example of 
genius. There is, no doubt, a process of 
thought going on in this man’s mind 
which cannot be explained. 

So I reason, if an analysis of the in- 
ventor’s thought process is to be at- 
tempted, it must be made by the inventor. 
If he is not able to analyze his own 
sensations no one else can do so; for it 
is impossible for one to analyze mental 
phenomena of which he has no means of 
cognizance. 


THE INVENTIVE MIND 


If a man’s mind is adapted to inven- 
tion, although he has never done any 
inventing, he has the possibility of in- 
vention within him; but if his mind is 
not so inclined he can never invent. With 
the former all that is required is the op- 
portunity and the necessity, to urge him 
to exercise his latent powers. Then after 
he has brought to successful culmination 
his first invention he has acquired there- 
from a certain experience, a fund of in- 
ventive energy which will serve to make 
a second invention much easier. He 
may go on inventing, accumulating in- 
ventive energy till it becomes compara- 
tively an easy matter to invent. Should 
he then be bereft of his title, since in- 
venting has become natural to him? 

With as little reason, the circus per- 
former who slides down the tight wire on 
his head with almost supernatural dex- 
terity, deserves the hisses of the spec- 
tators, because his performance has cost 
him apparently so little effort. 


A PossIBLE APPLICATION 


To partly satisfy the dream of the 
author referred to I might suggest that in 
many industries manufacturing such ar- 
ticles as machine tools, engines and like 
commodities, the design has become so 
circumscribed by set rules and principles 
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that science might be claimed for them. 
In any lines of manufacture where the 
design has passed out of the field of in- 
vention and become fixed by custom, such 
claim may be made. 

But let us go back to the time when 
the reciprocating engine was the only 
type known. If inventing had then be- 
come a science, so as to eliminate the 
genius, we would not now have the steam 
turbine. Who is bold enough to assert 
that the telephone, when it first appeared, 
showed no mark of the genius; or that 
the incandescent electric light could have 
been “evolved by principles known be- 
fore; or that the phonograph could have 
been dreamed of by one hampered by 
rules ? 

Numberless inventions might be named 
whose genius dazzled the world when 
they first appeared. Now it is proposed 
to eliminate genius and promote inven- 
tion by fixed rules. The elimination of 
the inventive mind will stifle progress. 
The dreams of one age are made the 
realities of the next through the inspira- 
tions of genius. 

Concerning the science of medicine, 
chemistry, etc., referred to in the article 
mentioned, if we eliminate the genius 
from these their progress will cease. 
Their very existence is due to the dis- 
coveries of genius. So for the sake of 
humanity, for the sake of the world’s 
progress, let us not rid ourselves of the 
inventor. We need him. It may not be 
meet though that we deify him. When 
he invents he is merely using the powers 
with which nature has endowed him. He 
cannot help it, he is born with that trait. 
He deserves no more praise than the ar- 
tisan who uses all his talents to advant- 
age. 

Genius—I would broaden the mean- 
ing of the term and include all those 
who have knowledge or skill not ac- 
quired from others. 


Cincinnati, Ohio. RIDGEWAY BARR. 








Co-operation of Machine and 
Pattern Shops 


Mr. H. P. has hit the nail on the head 
in his discussion of the above subject on 
page 940. 

I would suggest that the tool-room 
foreman be the man in the machine shop 
to approve drawings before sending them 
to the patternmaker. The tool-room fore- 
man is generally one of the best ail- 
around men in the plant. He also has 
to make the tools for the piece and will 
know how they are to be finished. If 
some special thread is desired when he 
already has a tap very nearly the size 
wanted, he will have this changed or 
know the reason why. 

In many shops the tool-room foreman 
knows nothing about the tools to be made 
until the castings are ready to be ma- 
chined and then he is expected to fur- 
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nish them in short order. Having su- 
pervision of the blueprints in advance, 
would enable him to know what tools 
were needed, and give him a chance to so 
plan his work that the tools would be 
ready at the same time as the castings. 
Of course, in some of our large plants, 
tool designing is done in the main draft- 
ing room, or in a special department, and 
the tool-room foreman has little or noth- 
ing to say about the design of the tools. 
In this case,~ the head tool designer 
should, of course, pass on the drawings. 
Milwaukee, Wis. JOHN BAILEY. 








Differential Indexing on the 
Miller 


In G. H. Longworth’s article at page 
823 on “Differential Indexing on the Mil- 
ler,” he says he has not seen any exposi- 
tion of the reasoning on which this system 
is based presented in a manner so as 
to make it clear to the average miller 
operator, a statement with which I en- 
tirely agree. But when you find all- 
around machinists and others who do not 
understand the reasoning on which simple 
indexing is based, it is not to be wondered 
at if the average miller operator does 
not clearly comprehend the reasoning at 
the bottom of differential indexing. 

Recently I was asked by one of our 
boys to explain the differential indexing 
principle, and after some coaxing con- 
sented, taking out my dollar “Ingersoll” 
ard calling attention to the hands with 
the remark that I supposed everybody was 
more or less familiar with the hands of a 
watch or clock, so we would consider 
their relative movement as they rotate 
about the dial and then show how the 
principle involved in the movement of the 
hands of a watch or clock may be applied 
to differential indexing. 

Now suppose we consider the hands 
when it is 12 o’clock. They are then to- 
gether or on the same radial line one 
over the other. Now consider them when 
it is 1 o’clock. The minute hand is at 12 
and hour hand is at 1 and they are 11 
spaces apart counting in the direction in 
which they moved. It is clear then (by 
looking at the face of the watch) that the 
distance the minute hand gained on the 
hour hand is 11 times the distance the 
hour hand has moved. Now note de- 
stinctly their relative motions and po- 
sitions. The minute hand moves 12 
times as fast as the hour hand and the 
minute gains on the hour hand 11 times 
as fast as the hour hand moves. It 
should be clear then that when the min- 
ute hand has gained one whole turn on 
the hour hand the hour hand will have 
turned 1/11 of one rotation and the min- 
ute hand will have rotated 11/11 turns 
when it has overtaken the hour hand. 
This is the principle on which differential 
indexing is based. I have taken the 
hands of the watch for illustration be- 
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cause I believe this will fix it in the non- 
mathematical mind better than any other 
way. 

Now consider the dividing head. The 
worm wheel having 40 teeth it will re- 
quire 40 turns of the index crank to cause 
the spindle to rotate one whole turn. If, 
therefore, we gear the dial plate to the 
spindle with gears of equal numbers of 
teeth on each, and cause them both to 
turn in the same direction the dial plate 
will move at the same rate of speed as the 
spindle and as the index crank moves 40 
times as fast as the spindle it will move 
40 times as fast as the dial plate and the 
difference in the rate of speed of the in- 
dex crank and the dial plate is the rate at 
which the index crank gains on the dial 
plate. These rates being in the ratio of 
40 to 1 the difference in their rates of mo- 
tion will, of course, be 40—1=—39 or 
the index crank gains on the dial plate 
39 times as fast as the dial plate moves. 

Suppose now we have the index crank 
in some particular hole in the dial plate 
and then turn the index crank until it 
comes around to the same hole in the dial 
plate and place it in this hole again. The 
index crank will have gained on the dial 
plate one whole turn and as the index 
crank gains on the dial plate 39 times as 
fast as the dial plate moves it should be 
clear that the dial plate has rotated 1/39 
of a turn while the index crank has ro- 
tated 1 1/39 or 40/39 turns. This is the 
distance to turn the index crank to make 
39 divisions, so that in, apparently, ro- 
tating the index crank one turn, we really 
rotate it 40/39 turns and make 39 divi- 
sions instead of 40 divisions. 

Now if we place an intermediate gear 
in the train the dial plate will move in the 
opposite direction from the index crank 
and the rate of speed at which the index 
crank approaches the dial plate will be 
the sum of their rates or 40+ 1=— 41; 
that is the rate at which the two move- 
ments of the index crank and dial plate 
together make one turn is 41 times as 
fast as the dial plate moves. Hence the 
dial plate moves 1/41 of a turn in this 
time and the index crank moves 40/41. 
This is the movement of the index crank 
required to make 41 divisions so that in 
apparently rotating the index crank one 
turn you really only rotate it 40/41 of a 
turn and make 41 divisions instead 40 
divisions. 

Now suppose we place a 40 gear on 
the spindle and some other gear on the 
dial plate, say a 60 gear. Then for every 
movement of the spindle the dial plate 
will move 40/60 of this movement and 
as the spindle moves 1/40 the movement 
of the index crank the dial plate will 
move 1/40 of 40/60 — 1/60 the movement 
of the index crank and the index crank 
will move 60 times as fast as the dial 
plate. 

The rate at which the index crank 
would gain on the dial plate when they 
turned in the same direction would be as 
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before, the difference in their rates, or 
60 — 1 = 59, or the index crank gains 59 
times as fast as the dial plate moves 
so that when the index crank has gained 
one turn the dial plate has turned 1/59 
of a turn, the index crank having turned 
11/59 or 60/59 turns. Now suppose in- 
stead of rotating the index crank until 
it has gained one whole turn we stop 
when it has gained 40/60 of a turn. Then 
the distance the index crank will move to 
gain 40/60 of a turn will be 60/59 of 
40/60 — 40/59, which is the distance to 
move the index crank to make 59 divi- 
sions. 

If the index crank and dial plate are 
made to move in opposite directions the 
rate at which the index crank will ap- 
proach the dial plate will be the sum of 
their rates of motion or 60+ 1=—61; 
that is, the rate at which the two move- 
ments of index crank and dial plate to- 
gether make one turn is 61 times as fast 
as the dial plate moves. Hence the dial 
plate moves 1/61 of a turn in this time 
and the index crank moves 60/61 of a 
turn, but if we cease to turn the index 
crank when the combined movements of 
crank and plate equal 40/60 of a turn 
the index crank will have moved 60/61 
of 40/60 = 40/61 of a turn which is the 
required movement of the index crank to 
make 61 divisions. 

The stock gears usually furnished by 
the makers of milling machines are two 
gears of 24 teeth, and one each of 28, 
32, 40, 48, 56, 64 and 72 teeth, except in 
the case of the Brown & Sharpe Manu- 
facturing Company, who furnish in addi- 
tion to these one each of 86 and 100 
teeth. 

It will be noticed there is no gear of 
60 teeth in either list, so we could not 
use a 40 gear on the spindle and a 60 
gear on the dial plate, but we can easily 
select two gears in the ratio of 40/60, 
which, reduced to its lowest terms, 
equals 24, and multiplying both numera- 
tor and denominator by 16 or 24 gives 
32/48 or 48/72, so that 32 on the spindle 
and 48 on the plate, or 48 on the spindle 
and 72 on the plate could be used. 

Now, suppose we let the sector on the 
dial plate remain, set as in the last ex- 
ample, 40/60 of the circular distance 
around the dial plate, but increase the 
ratio of the gear from 40/60 to 3 * eo = 


3X 2 


4 
- 


” that is, place a gear on the 


spindle of twice’ the number of teeth as 
the gear on the dial plate, and in this 
case we have a choice of three sets, 48 
and 24, 56 and 28 or 64 and 32. In this 
case the dial plate will move ux 40 of 
¥ 
the movement of the spindle, and as the 
movement of the spindle is 1/40 the 
movement of the index crank, the dial 
3% 40_ , _ 
60 = 2 


of the movement of the index crank, or 


plate will move 1/40 of 
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in other words, the index crank moves 20 
times as fast as the dial plate moves. 
Therefore, the rate at which the crank 
gains on the dial plate will be the differ- 
ence in their rates of motion, or 20 — 1 
= 19, or the dial plate moves 41/19 the 
distance the index crank gains, so that 
when the index crank has gained one 
turn, the dial plate has moved 1/19 of a 
turn, and the index crank has moved 
11/19 or 20/19 turns, when they both 
rotate in the same direction. 

When the index crank and dial plate 
move in opposite directions, the rate at 
which the index crank approaches the 
dial plate is, as before, the sum of their 
rates of motion, or 20+ 1=—21, or the 
rate the two movements of index crank 
and dial plate make one turn is 21 times 
the rate at which the dial plate moves. 
Hence, the dial plate moves 1/21 of a 
turn in this time, and the index crank 
moves 20/21 of a turn. If, in this case, 
when the index crank and dial plate turn 
in the same direction, we cease to move 
the index crank when the crank has 
gained 40/60 of a turn on the dial plate, 
the index crank will then have moved 
20/19 of 40/60 = 40/57, which is the 
distance to move the index crank for 57 
divisions. When the index crank and dial 
plate rotate in opposite directions, the 
distance the index crank moves while the 
combined movements of index crank and 
dial plate equals 40/60 of a turn, will 
he 20/21 of 40/60 — 40/63 of a turn, 
which is the distance to move the index 
crank for 63 divisions. From the fore- 
going it should be clear which way the 
dial plate should rotate with reference 
to the index crank, and what ratio the 
gears should have to make any whole 
number of divisions whatever. 

Suppose we illustrate the method of 
procedure by setting up the head for 87 
divisions. To do this we can select either 
some number less than 87 that can be 
directly indexed and set the index crank 
and sector to index this number, or we 
can select some number greater than 87 
that can be directly indexed, and set the 
head to index that number, and select 
gears in the ratio of 40 times the differ- 
ence between the number selected and 
87, to the number selected. If the num- 
ber selected is greater than 87, the dial 
should rotate in the same direction as the 
index crank; if less, the dial plate and 
index crank should turn in opposite di- 
rections. Let us select 88 to set the head 
to index. I have selected 88, because 
there are no gears of the required ratio, 
which will be 40 to 88. Reduced to its 
lowest terms 40/88 — 5/11, and there is 
no gear in the set in which the number 
of teeth contains the factor 11. If we 
select 86 the gear ratio will be 40 to 86. 
This number could be used if you have 
a Brown & Sharpe machine, because 
there is an 86 gear in the Brown & 
Sharpe set, but you could not use this 
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number on any other machine | know of. 
I have selected 86 to illustrate this 
point. 
If we select 85 the ratio of gears will 
2X40 
be 85 
ing the factor 17, so this will not do. We 
cannot use 89 because we need differen- 
tial indexing to make 89. Suppose we 
try 84. Then the ratio of gears will be 
ae = because 87 —84= 3 and Rd 
4 84 
can be reduced to #2 two numbers con- 
tained in the set. The 40 gear on the 
spindle and the 28 on the dial. The dial 
plate should rotate in the opposite direc- 
tion from the index crank, and set the in- 
dex crank and sector to index 84. Now 
note carefully, we can use the same set- 
ting of index crank and sector and same 
gears but reverse the rotation of dial 
plate; that is, cause the dial plate to turn 
in the same direction as the index crank 
and we will have 81 divisions instead of 
87. It should not be necessary to work 
out here the detailed proof of this. Those 
for whom the subject is presented in this 
article should work it out for themselves, 
following the reasoning in the case of 59 
and 61 divisions and in the case of 57 
and 63 divisions. 


I might add, however, that while with 
all four cases presented, but two gears 
resulting in a single train are required, 
there are cases when a double train or 
what is more generally called compound 
gearing is desirable. The way single 
trains of gears may be transposed to 
double has been explained in Mr. Long- 
worth’s article. It need not be repeated 
here. 

Brooklyn, N. Y. 





=}. There is no gear contain- 


A. P. MANN. 








What is Wrong with the 
Pattern Shop 


This question was asked by J. R. God- 
frey on page 803, Vol. 34. There is noth- 
ing wrong with the pattern shop, but there 
may be something wrong with the blue- 
prints, especially if the ones he turns 
out are like some that I have had to 
deal with. 


The fact of his experience of having 
them retused by nine out of ten pattern- 
makers to whom they were submitted, is 
ample proof of this, for he can take it 
that the intelligence of the average pat- 
ternmaker has kept pace with the gen- 
eral advance of engineering, and is quite 
sufficient to enable him to read and con- 
struct patterns from any reasonable and 
practical drawing that may be placed be- 
fore him. Either Godfrey’s blueprints 
do not fulfil the latter conditions or ‘te 
extra time that would be taken up in 
studying them, with the extra risk of 
error, would add so much to the cost of 
work, that they had thought it not worth 
taking on, the probability being that they 
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had other work to do from more easily 
read drawings. 

It is quite easy to make a pattern to 
cost say $20 in place of $30, with the re- 
sult that the casting in place of costing 
$40 would cost $60. In this case the pat- 
tern shop gains credit at the expense of 
the foundry, and the firm loses money. 
The drafting room stands in the same 
relation to the pattern shop as the lat- 
ter does to the foundry, and to a more or 
less extent the same principle applies all 
round the shops. What is economy in one 
department may be a loss in another, 
therefore, if a saving is to be effected in 
any one shop it is up to that foreman to 
see that he is not simply reducing the 
cost of his department at the expense 
of another, and which in the end can be 
of no advantage to the firm. 

W. PETERS. 

Horwich, Lancashire, England. 








Do Taylor’s Methods In- 
crease Production? 


The article by Holden A. Evans on 
page 1133 is an interesting illustration 
of how much credit a man may gather 
to himself by persistent announcements 
that he is IT, and that no one else is in 
the same class. Mr. Evans begins by 
remarking rather plaintively that “no 
doubt many will consider that Mr. Tay- 
lor’s principles of management were not 
followed.’ But all the same he ascribes 
all the credit for his success in increas- 
ing his production to that gentleman’s 
system. Let us, therefore, glance, in 
review, at what he did and why he did it. 

It must be assumed that Mr. Evans is 
in the position of having learned from 
Mr. Taylor certain things new to him, and 
of loyally bearing testimony of their effi- 
ciency. That is very splendid of Mr. 
Evans, but it is not exactly convincing 
from the point of view of showing that 
Mr. Taylor has some system of his very 
own, which is alone capable of producing 
such results. 

In other words, has Mr. Evans not 
made the mistake of adopting very ordi- 
nary methods of intensifying production, 
and then imagining that they were pe- 
culiarly Taylorian ? 

The path was certainly a thorny one. 
It appears to have taken “two and a 
half years” to make “a very fair start 
on the road to scientific methods.” No 
doubt, however, that unlike the hare and 
the tortoise, the progress was satisfactory 
once the long delayed start was made. 
Even then, however, no great likeness to 
the mighty complications of the Taylor 
system was observable. “No attempt 
was made to establish a scientific rate 
department, nor was any attempt made to 
give detailed instructions to the work- 
man. The work was routed by a plan- 
ning department, and each workman re- 
ceived written instructions of the work 
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to be accomplished, but was not told how 
to accomplish it.” Boiled down into or- 
dinary language, what Mr. Evans did was 
to establish a system of written orders 
to the men, which orders were got out in 
advance of the work. 

There is nothing Taylorian about this. 
Prearranged written orders and even 
elaborate routing diagrams were certainly 
not invented by Mr. Taylor, and have 
been used in advanced plants for many 
years. I assisted in installing such a 
system about 12 years ago and it was not 
considered a startling novelty even then. 

Then we are given certain figures to 
prove the success of the method in re- 
ducing costs. Apart from the fact that 
these reduced costs do not take into ac- 
count the increased cost of the organiza- 
tion, there is also the important objection 
that they were the results of introducing 
piece work in place of day work, in some 
cases at any rate. It is not easy to see 
whether Mr. Evans confined his piece- 
work rates to wood calking or whether 
the other results were due to some sys- 
tem of payment also. We will assume, 
however, that this was not so. In that 
case we are asked to believe that the 
Taylor system reduced the time of mak- 
ing coaling bags by hand from 6% to 2% 
hours without extra remuneration to the 
worker. 

These figures show us one thing with 
fair certainty, that is, the hopelessly anti- 
quated and inefficient methods that must 
have been in vogue in that Government 
establishment. What Mr. Evans did, ap- 
parently, was to go through his various 
departments and overhaul them. He did 
what every intelligent manufacturer has 
done whenever he wished to overhaul a 
line of manufacture; namely, attend to 
the proper subdivision of labor. He found 
conditions that were obviously pretty bad, 
and reformed them, in one case by offer- 
ing an increased price, though not on 
Mr. Taylor’s system, but on the old meth- 
od of piece work. 


WAs THE TAYLOR SYSTEM RESPONSIBLE 
FOR THE RESULT? 


Let us give Mr. Taylor due credit for 
inspiring Mr. Evans. Let us also give 
Mr. Evans credit for having shaken up 
his plant. But neither of these is in 
question. The real issue is whether the 
Taylor system is responsible for the re- 
sult. If we are to take Mr. Taylor as the 
authority, we must decide it was not. 
For the particular features most insisted 
on by him were quite absent. In a state- 
ment which has been accepted by Mr. 
Taylor as an “excellent short resumé of 
the subject,” the editor of Industrial En- 
gineering has put forth the following 
definition of scientific management: “In 
every operation there are two functions, 
planning and performance—under the 
usual form of management, planning as 
well as performance is usually left to the 
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workman, or to a badly overworked fore- 
man—scientific management sharply sep- 
arates the planning and the perform- 
ance.” So far it may be supposed that 
Mr. Evans’ planning department fills the 
bill. But it does not. It was not a plan- 
ning department in Mr. Taylor’s sense. 
For the quotation goes on: “The skilled 
workman has but to follow the instruc- 
tions in order to duplicate the work of the 
planning department. In its highest form 
scientific management provides the stim- 
ulus for the workman by giving him the 
rate of pay greater than the usual rate of 
his class when he does the work accord- 
ing to the time allowed, and giving him a 
much lower rate when he does not ac- 
complish the task as laid down.” 

Thus we see that neither the element 
of close and detailed instructions to the 
man by means of “instruction cards,” nor 
the differential rate of payment were ap- 
plied by Mr. Evans. Yet these two ele- 
ments are more properly regarded as be- 
ing Mr. Tavlor’s invention than any other 
item in the long list of advanced methods 
that he has annexed to his system. In 
the absence of these we are rather at a 
loss to see what specifically Taylorian 
system it was that led to such good 
results. 

No doubt, advice from Mr. Taylor 
would lead many of us to improve our 
efficiency. He is a man with a long 
rractical experience, and Mr. Evans may 
be congratulated at having secured his 
good offices. But that is a different matter 
from regarding these satisfactory results 
as a proof that there is some specific 
Taylor system, which is vastly superior 
to all other methods of management. That 
is what Mr. Evans set out to prove and 
has signally failed to prove. He adopted 
some advanced methods which Mr. Tay- 
lor and many other authorities advocate, 
but Mr. Taylor’s own pet system he did 
not introduce at all. 


Boston, Mass. H. P. JONEs. 








It is unfortunate that there are flaws in 
everything human, for so often it is the 
glaring fault that attracts attention in- 
stead of the truly important and praise- 
worthy features. How often have we 
completed a machine, or a set of tools, 
involving novel features and accomplish- 
ing unusual results, only to have the 
workmanship criticized on some minor 
part, and no attention paid to the com- 
mendable things we had done; how 
often has the boss picked up, as if by 
fate, out of a lot of 50 or 100 pieces of 
work, the only piece on which we had 
made a slip? Just how discouraging this 
is, and just how it temporarily “sets a 
man back,” we all know. 

It is in just this way that Mr. Tay- 
lor’s book on scientific management is 
unfortunate. In advancing and support- 
ing his ideas and principles, he has made 
some very awkward, unwise statements, 
and has given examples that fail some- 
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how to convince one that the system as 
he tried it out is readily applicable to the 
majority of shops. Owing to these flaws 
or faults in the presentation of his prin- 
ciples, therefore, he probably has struck 
something of a blow to his cause, and it 
is my purpose to add my voice in an at- 
tempt to urge the readers of the AMERI- 
CAN MACHINIST not to lose all faith in a 
man’s story simply because he lacked tact 
in telling it. 

For the basic principles of Taylorism 
are sound; they are not new either, as he 
himself admits. The point he makes is, 
that new or old, they are the right prin- 
ciples and should be applied more widely 
than they are at present. These princi- 
ples are founded on natural laws. If you 
will read them over, you will agree that 
they are good principles, and, as such, 
are bound to be successful. You will fur- 
ther agree that what Mr. Taylor proposes 
is a set of conditions that would beneht 
both employer and employee alike; and 
you will find reiterated a half-dozen 
times throughout the book the assertion 
that the success of the system depends 
altogether on the management’s taking 
a different stand toward its workmen. 
Whether you realize it or not, that 
repeated admission from a man of the 
class to which Mr. Taylor belongs means 
the awakening among employers of a 
sense of responsibility that they have 
not felt in the past. 

What the results of this awakening 
will be, none of us knows; we are told, 
and it is not hard to believe, that it means 
better conditions for everyone. What we 
do know is that opposition, either in the 
shape of contradiction, criticism, or ridi- 
cule, will mean delay in the realization of 
what is to be. Now, since we can wish 
for nothing better than such conditions 
as we are led to expect would result 
from a proper application of the princi- 
ples of scientific management, what do 
you sav to “pushing the good thing 
along ?” 

Let us forgive Taylor his awkwardness, 
and let us not take too seriously his state- 
ment that soldiering is as widespread as 
he would have us believe. It would be 
far better to work with rather than 
against such a movement. Then forget 
his mistakes, overlook his unfortunate in- 
ferences, but take home and defend at 
every turn the sound, humane principles 
of scientific management. 

C. H. STILSON. 

Waterbury, Conn. 








The Importance of Proper 
Routing of Work 


In the arguments pro and con on the 
subject of shop organization, there seems 
to be a failure to get back to funda- 
mentals. 

In the beginning a shop had only one 
man, the proprietor, who performed all 
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functions from office boy to general man- 
ager. The question now before us began 
when this one man decided to enlarge his 
plant. He either hired a man to help him 
by cleaning up and laboring or else he 
hired another man practically his equal. 
In the first case it was organization by 
equipment, the broom and cold chisel 
being assigned the helper. In the second 
case it was organization by product, the 
two men each building a machine through 
from start to finish. The two methods 
can be seen combined in varying propor- 
tions in almost any of our shops. Is 
either system good alone? What should 


‘determine the proportions of each? It is 


unnecessary to state that the arguments 
advanced by Messrs. Kent and Auel (pp. 
1026-27, Volume 34,) are all sound. A man 
who runs a planer, or a foreman planer 
hand necessarily can concentrate his at- 
tention on the efficiency of his work bet- 
ter than a man who takes a piece of work 
from one machine to another or who at- 
tempts to direct work in a department 
where all different machine tools are 
used. ; 

On the other hand, the shop as a whole 
may easily lose more than all its fore- 
men can save by poor routing and fol- 
lowing up of work through th: shop. We 
are safe in saying that the determining 
factor in this relation is the man or men 
who do this routing and follow-up work, 
whether he be the general foreman, man- 
ager, or whatever his title. A shop so 
fortunate as to have a man of large cali- 
ber, with thorough knowledge of the ca- 
pabilities of his men and machines, with 
a clear field and no favorites, and a sin- 
gle line of manufacture, can handle a 
large shop almost purely on th. plan of 
organization by equipment. On the other 
hand, a small man, having a knowledge 
mainly of the marketing of h’s product, 
hampered by a too knowing (?) board of 
directors, and with a number of lines of 
loosely related machinery to manufac- 
ture, will be lost unless he organized ac- 
cording to product, or by making his shop 
an assembly of little shops, united only in 
the power plant and sales and shipping 
departments. Men have made great finan- 
cial successes each way. Other men have 
failed each way. 

It would appear that the first method, 
that of organization by equipment, would 
be the most profitable where possible. Its 
possibilities depend on the capabilities of 
the man who does the routing of work. 
Of course, it should always be under- 
stood that his routings should be a mat- 
ter of record, so that his greatest work 
would be the routing of new jobs and 
the improving of the routing of old ones. 
This does not imply that it is safe to 
leave the routing of work that has been 
through the shop before to mere clerks 
without mechanical sense, nor should the 
routing consist in the ordering of work 
sent from one department to another, and 
leaving it to the foreman of each depart- 
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ment to do the various jobs in the order 
that best suits them. 

The routing must be much like the 
work of a train despatcher, who sees that 
the tracks are clear for every train and 
that freights are not needlessly kept on 
sidings. His is in all ways the most im- 
portant function in the shop organized 
by equipment, the hardest to fill and the 
least developed. It is a place where real 
system, live, workable system is needed, 
for it will not do to get the shop to de- 
pending hourly on a mere human being 
with his varying tendencies. 

When a shop has a diversified product, 
such that no one man can be expected to 
be an expert in the manufacture of the _ 
different lines, then it would, of course, 
be necessary to organize as many depart- 
ments as might be needed in order to 
have an expert over each, but then it 
would be equally desirable to organize 
each department on the basis of equip- 
ment, so that the greatest economy might 
be had in all departments. 

I feel that the point calling for the 
most light is the system to be used in 
routing, and especially in following up 
work through the departments. 

Worcester, Mass. E. H. Fisn. 








Removing a Crosshead 

Mr. Mitchell’s article on page 217, Vou- 
ume 34, does not seem to me to be good 
practice for removing a crosshead from a 
piston rod. 

The cuts show what I always used for 
removing crossheads of engines, pumps, 
etc. Sometimes they stick a little, if so 
take a blow torch and heat the crosshead 
slightly to expand it. 

This set of keys and drift is made of 
tool steel. Fig. 1 shows the keys and 
the drift. Fig. 2 shows a section of a 
crosshead and piston rod with the cross 
key removed, and with the wedge keys 
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Fig 2 
REMOVING A CROSSHEAD 
and drift in position ready to drive home 
and disconnect. 

The center on wedge key B bears 
against the end of piston rod with enough 
clearance, where it passes through to al- 
lew the crosshead to come off. 

The top and bottom of the wedge key 
C bear against the crosshead with enough 
clearance where it passes through the 
piston rod, to allow the crosshead to 
come off when the drift is driven home. 
The shoulders F on the wedge keys B 
and C prevent them from slipping and 
altering their positions when driving the 
flat taper drift home. 

Portland, Maine. 


Am Macn 


J. W. 
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To Provide Federal Funds 
for Industrial Education 


Senator Page, of Vermont, has intro- 
duced at the present session of Congress 
a Senate bill, S-3, providing for the ap- 
propriation of money from the United 
States treasury to establish and extend a 
comprehensive system of industrial, ag- 
ricultural and economic schools through- 
out the United States. Five kinds of 
schools are provided for: Public schools 
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agricultural and economic instruction is 
to be given; State district agricultural 
schoois of secondary grade; agricultural 
high-schools at State agricultural exper- 
iment stations established under the act 
of 1887; extension departments at State 
colleges of agriculture and mechanic 
arts established under the act of 1862; 
instruction in industrial, agricultural and 
economic subjects at State and Territorial 
normal schools. 

The sums called for by the bill in- 
crease from $1,500,000 exclusive of ad- 
ministrative expenses for the fiscal year 
1912-1913, to $12,500,000 for the fiscal 
year 1917-1918. The distribution of the 
yearly appropriations between the va- 
rious kinds of schools is shown by the 
accompanying table. 

Beginning with the fiscal year 1914 
to 1915, when the intended appropria- 
tion would reach the sum of $11,900,000, 
nearly one-half—S5,000,000—is to be de- 
voted exclusively to agricultural schools, 
and the balance to be devoted to schools 
giving industrial, agricultural and eco- 
nomic instruction. 

The administration of the act is put 
upon the secretaries of the Interior, Agri- 
culture and Commerce and Labor. 

There is no probability that this bill 
will receive consideration at this extra 
session of Congress. Thus comment is 
unnecessary, other than to point out that 
here is a step toward obtaining Federal 
aid in developing a comprehensive system 
of industrial schools throughout this 
ccuntry. 

The provisions of the bill are worthy 
of study by all who are interested in in- 
dustrial and trade education, for this 
subject may be expected to come before 





















































of secondary grade, in which industrial, us again at the next session of Congress, 
FiscaL YEARS JuLY 1 TO JUNE 30 
1912 1913- 1914 | 1915 1916 | 1917 
Kind of Schools 1913 1914 1915 1916 1917 1918 
Public schools of secondary 
grade, industrial, agricultural 
and economic instruction 5,000,000 = 5,000,006 5,000,000) 5,000,000 
State district agric ultural } 
schools of secondary grade 4,000,000 4,000,006 1,000,000) 4,000,000 
atenandanbeigaminiadaiaasians ee ———$—__—___1_—__ 
Agricultural high schools at | 
experiment stations. } 1,0 000,000 _1,000 000 1,000,000 1,000,000 
— —EE = - 
Extension departments of State | } | | 
colleges of agriculture and 
mechanic arts 500,000) 700,000 900,000 =1,100,000) 1,300,000 1,500,000 
Instruction in State and Terri- | 
torial normal schools in indus- 
trial, agricultural and econ- 
omic subjects 1,000 000, 1,000,000 1,000,000; 1,000,000; 1,000,000) = 1,000,000 
For administration purposes | 70, 000) 70,000 “70, 000 70,000) 70,000) 70,000 
Totals 12,170,000; 12,370,000 12,570,000 


1, 570,000 1.770.000 11, 97 0.000 
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SUMS FOR AGRICULTURAL 
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EDUCATION AS SPECIFIED 
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either in the same or some other form, 
and if its provisions are wise, it will merit 
our support. 








Business Stability from 


Foreign Trade 


One of the greatest stabilizing influ- 
ences in a manufacturing business is a 
considerable, constant volume of foreign 
trade. It serves like a balance wheel to 
reduce the shocks of retrenchment and 
financial panic at home. When the reser- 
voir of incoming orders is fed only from 
domestic streams the supply is in much 
more serious danger of being diminished, 
or checked altogether, than if some of 
the feeding charnels rise in foreign mar- 
kets. While great financial panics are 
usually world wide, they are not usually 
simultaneous in various countries. Thus 
the probabilities of a continual flow of 
orders in spite of business difficulties, if 
these orders come from both domestic 
and foreign sources, is much better than 
if the home market takes the entire pro- 
duct. 

This great fact was illustrated during 


the panic of 1907 by the experience of 
an American firm manufacturing files. 
Some 60 per cent. of this firm’s business 


is for export with a great deal for the far 
East. So when many American manu- 
facturers were curtailing output and had 
almost no orders on their books, this 
particuler firm could snap its fingers at 
American conditions and keep its plant 
busy filling the orders from abroad. 

Undoubtedly one of the greatest sta- 
bilizing influences that can be brought 
into the machinery-building industry is 
export trade. 








The Training of Engineers 

Our English contemporaries, The Engi- 
neer and London Engineering, have given 
considerable space in their first issues 
of this month to the subject of the train- 
ing of engineers. This has been occa- 
sioned by the conference of educators 
and engineers, held under the auspices of 
the Institution of Civil Engineers. 

In spite of the fact that many promin- 
ent men participated in the discussion, 
and a large number of papers were read, 
The Engineer, commenting editorially, 
says: 

“Disappointment, however, will be ex- 
perienced in many quarters from the fact 
that no attempt was made to crystallize 
opinion and to formulate general princi- 
ples for the guidance of teachers, em- 
ployers and parents.” 
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The Engineer notes that one of the 
prominent points brought out was the 
need of a combination of school training 
and shop experience, as is sho by this 
sentence: “One thing did, however, seem 
to stand out fairly well, and that was 
that the engineering employer was begin- 
ning to kick against the excess of college 
learning, and to demand other qualifi- 
cations than the mere ability to take de- 
grees.” 

All of this but shows that our English 
friends are earnestly considering a prob- 
lem that has often been discussed with 
us, and with the same general trend of 
From a reading of the papers 


opinion. 
as abstracted and published, it seems, 
however, that we have gone further in 


combining the training of the brain and 
the training of the hand than has been 
done in English engineering schools. In 
fact, it seems a pity that the methods and 
results of such schools as the Worcester 
Polytechnic Institute, which for nearly 50 
had a commercial shop in 
which its students are trained, and the 
University of Cincinnati with its admir- 
able half-time plan, were not presented. 
These schools are steadily dhering to the 
princip!e of combining shop work and 
classroom instruction, and have produced 
engineers of whom they can be justly 
proud. 


vears has 








Oscar J. Beale 


Oscar J. Beale, for the past 41 years 
associated with the Brown & Sharpe 
Manufacturing Company in various ca- 
pacities as workman, foreman and de- 
signer, died at his home in Providence, 
R. I., on the evening of July 16. 

Mr. Beale, early in his shop career, de- 
voted himself to the study of gearing and 
gearing machines, and in mature years 
he became widely recognized as an author- 
ity on the subject, his book, “A Practical 
Treatise on Gearing,” becoming a widely 
quoted and useful reference work. 

He was born in Dover, Maine, April 30, 
1843, and spent his early life on a farm. 
In 1856 he moved with his parents to 
Winthrop, Me., where his first mechanical 
was gained. The following 
years he spent, until he came to Provi- 
dence, in gathering mechanical knowledge, 

Portland and the Ports- 
vard. During this time he 
attended Towle Academy in Winthrop, 
and later on took a number of lessons 
in drafting in order that he might be- 
proficient in the trade that 
was eventually to be his life’s work. 

In April, 1869, Mr. Beale came to Prov- 
idence and applied for work ct the Brown 
& Sharpe Manufacturing Company. He 
worked at the bench for a year and was 


experience 


principally in 


mouth navy 


come 


more 


then made assistant foreman. In Sep- 
tember, 1872, he was made chief inspec- 
tor 

A work that well illustrates his me- 


chanical turn of mind was the invention 
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by him shortly after he entered the em- 
ploy of this company of the machine 
known as the odontograph, for describ- 
ing the curve or outline of gear teeth. He 
constructed this machine in his attic at 
home. The company afterward bought 
it and it has since been presented to 
Columbia University. 

By 1885 he became so well recognized 
in the Brown & Sharpe plant that he was 
placed in a position where he could exer- 
cise his inventive ability, and it fell to 
him to carry on to completion several 
lines of work that Joseph R. Brown had 
begun, with whom he had been in close 
association and sympathy. 

Probably Mr. Beale’s best work has 
been in the producing of accurate stand- 
ards of measurements, in the designing 











Oscar J. BEALE 


of measuring machines, and in the per- 
fecting of machinery for making accurate 
graduations. For his measuring machines 
he received a diploma of honorable men- 
tion at the Columbian Exposition in 1893. 
Later the Louisiana Purchase Exposition 
awarded him a silver medal for his work 
in connection with his company’s exhibit. 

A piece of work with which his name 
was often linked was the production of a 
standard yard, which included the de- 
velopment of special tools and a compar- 
ator, with which he spent over a year’s 
time. When completed the work was 
compared with the standard yard at 
Washington and was found to be accurate 
within 0.00002 inch. 

Among Mr. Beale’s inventions are 
found an automatic bevel-gear generating 
machine of distinct originality and many 
improvements of a varied sort, which 
have materially benefited modern manu- 
facturers. Many patents were taken out 
by him, and all of his efforts have been 
notably contributory to the success of the 
company for which he worked. 
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His mechanical conception and analyz- 
ing powers were developed to an unusu- 
ally fine degree, coupled with which were 
the patience and persistency of the true 
mechanic. In his long mechanical life 
work he was materially assisted by a 
remarkably retentive memory. 

Mr. Beale wrote extensively for the 
technical press, and his articles always 
possessed an authority which commanded 
attention, and through which he became 
well known to the mechanical world at 
large. 








OBITUARY 


James C. Brooks, president of the 
Southwark Foundry and Machine Com- 
pany, Philadelphia, Penn., died in that 














city on July 19. Mr. Brooks was 77 
years old. 
PERSONALS 


H. H. Bailey, formerly an instructor 
in mechanical engineering at the Ohio 
State University, has joined the drafting 
department of the Packard Motor Car 
Company, Detroit, Mich. 

Frank J. Lapointe who has been su- 
perintendent and shop manager of the 
Lapointe Machine Tool Company, is now 
acting in a similar capacity with the J. N. 
Lapointe Company, Marlboro, Mass. 

Joseph Borovitz, until recently factory 
manager and chief engineer of the plant 
of Adams Brothers Company, Findlay, 
Ohio., has accepted a similar position 
with the’ F. A. L. Motor Company, 
Chicago, IIl. 


W. A. Sterns, until recently mechan- 
ical engineer with the Louisville & 
Nashville Railroad Company, has re- 
signed to become assistant to the chief 
mechanical engineer of the American 
Steel Foundries at St. Louis, Mo. 


J. N. Lapointe, until recently president 
and manager of the Lapointe Machine 
Tool Company, Hudson, Mass., has 
severed that connection and is now pres- 
ident and manager of the newly organ- 
ized J. N. Lapointe Company, Marlboro, 
Mass. 


Tracy Lyon, until recently assistant to 
the first vice-president of the Westing- 
house Electric and Manufacturing Com- 
pany, has resigned in order to become di- 
rector of production, in general charge of 
manufacturing, engineering and purchas- 
ing, of the General Motors Company, De- 
troit, Mich. 


Lucian Haas for the past few years 
chief tool designer of the E. R. Thomas 
Motor Car Company, Buffalo, N. Y., and 
a regular contributor to our columns, has 
resigned in order to accept a similar po- 
sition with the U. S. Motor Company, and 
will be located for the present at their 
Alden Sampson plant in Detroit. 
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High Duty Driller 


The accompanying halftone shows a 
36-inch high-duty driller manufactured 
by the Foote-Burt Company, Cleveland, 
Ohio, and exhibited at the recent Master 
Mechanics’ and Master Car Builders’ 
conventions at Atlantic City, and on 
which record drilling tests were conduct- 
ed, using high-speed drills made by the 
Cleveland Twist Drill Company, some of 

















HiGH-puTY DRILLER 


the results of which were giv& in our 
report of the convention, published on 
page 1189, Volume 34, in addition to 
which a record of 57'% inches per minute 
in cast iron with a 1'4-inch flat twist drill 
at a peripheral speed of 188 feet 
was made. 

The machine shown is one of a line of 
seven sizes, developed by this company, 
and has a capacity for high-speed drills 
up to 3% inches in solid steel. 

The main driving shafts at base and top 
of machine are equipped with Hyatt roll- 
er bearings, and all other bearings are 
bronze bushed. Al! feed changes are ac- 
complished through a quick change-gear 
device operated by levers located at the 
front of the machine within easy reach 
of the operator. Spur gears are used 
throughout. one pair of miter gears at the 
driving end and one worm and worm gear 
for the feed. 


New or improved 
machines,tools or 
shop appliances will 
be briefly illustrated 
and described here. 
Amore full and detail- 
ed description will be 
given —if it can appear 
here first. 

ALL descriptions appear 
in ALL editions of- 
the paper—American, 
Weekly English and 
Weekly German 



































The spindle is of forged high-carbon 
steel, fitted with ball-bearing thrust. 
Nine changes of geared feed are provid- 
ed, any one of which is instantly avail- 
able without stopping the machine. Power 
feed is provided with adjustable auto- 
matic stop and hand stop. The table is 
of the bracket-knee type, having a large 
square lock-bearing surface on ‘the up- 
right, to which it is gibbed, and further 
supported and elevated by a square- 
thread telescopic jack screw. 

The regular drive consists of a four- 







inches and cross adjustment of 8 inches, 
the top platen of which has a working 
surface of 16'.x30 inches. 








Corona Driving Sockets 

The accompanying halftones show a 
new style of drill, reamer and milling- 
tool socket, designed to drive all standard 
twist drills or drills made up of the dif- 
ferent forms of twisted shapes. The 
upper view shows the involute style for 
driving drills made up from twisted form 
of steel, the center view the more usual 
form for holding standard twist drills, 
while the lowcr view shows the style for 
holding end mills and reamers. 

In using the type of socket shown with 
the standard twist drill the flute of drill 
is carried through to the root of shank, 
but not below ihe diameter of shank: 
Ai this point when used with drills made 
up from twisted shapes, the shank is 
turned up without any change in ori- 
ginal shape and the socket engages and 
drives from the flute. Milling tools and 
reamers are made with taper shank, with 
an engagement to conform with the pro- 
jecting drive, or engagement on socket. 
It is also designed to equip drillers mill- 
ers, etc., with the same engagement upon 
the spindle. 

With this style of socket there is no 
possibility for broken tangs, worn sock- 
ets on account of the drill turning there- 

















DRIVING SOCKETS FOR DRILLS, REAMERS AND END MILLS 


step cone pulley, and the motor drive, 
with which the machine illustrated is 
equipped, consists of a 2Z0-horsepower 
four-to-one variable speed, 300 to 1200 
revolutions per minute, .notor, geared di- 
rect with a two to one reduction. Back 
gears give a further reduction of four 
to one, obtaining spindle speeds of from 
37'2 to 600 revolutions per minute. An 
extra attachment is a compound table, 
consisting of an entirely new knee. It 
has a longitudinal adiustment of 14 


in ard tool breakage is avoided by the 
positive and direct drive. It is applicable 
to the standard tool equipment. A wide 
range of work can be accommodated 
by the nesting of sockets. 

Drills with broken tangs can be ma- 
chined to fit this socket by cutting the 
flute through to the root of the shank. 

This style of socket is known as the 
“Corona” and is a recent product of the 
Corona Manufacturing and Supply Com- 
pany, 311 Atlantic avenue, Boston, Mass. 
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Holdback and Faceplate Dog 
The device shown in the halftone here- 
with is designed to be used instead of 
belt iacing, or hook bolt, in order to hold 
work up to the head center, with the 
other end running in the steady rest. 

It consists of an adjustable dog or 
driver, and two bolts passing through the 
faceplate, on which bolts are spiral 
springs as shown back of the faceplate. 
One setting of the bolts is sufficient. The 
springs permit the necessary flexibility 
while the work is held securely while 
the bolts can be adjusted so as to draw 
equally on both ends of the dog, thus 














HOLDBACK AND FACEPLATE Doc 


causing the work to run true in the steady 
rest. 

Two sizes are made, to accommodate 
work from '4 inch to 2 inches and 1 inch 
to 3% inches respectively, by the M. B. 
Hill Manufacturing Company, Worcester, 
Mass. 








Radiation Pyrometer 

The instrument shown herewith has 
recently been developed by the Thwing 
Instrument Company, Philadelphia, Penn. 

The principle employed is the measure- 
ment of the total energy of radiation by 
means of the current generated in a sen- 
sitive thermocouple by the radiations 
concentrated upon it, a principle already 
employed by Féry in his pyrometric 
telescope. 

In this pyrometer use is made of a 
conical mirror for concentrating the ra- 
diations for the purpose of avoiding loss 
of time required for focusing and elimi- 
nating error due to inaccurate focusing. 

The galvanometer used does not re- 
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PORTARLE RADIATION PYROMETERS 
leveling and is at the same time 
sensitive to respond to the 
current generated in the thermo- 
couple by a difference of temperature 
never exceeding 100 degrees Centigrade. 
di coil is used in the construction 


quire 
sufficiently 
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which makes unnecessary leveling. The 
design of galvanometer used employs 
very light magnets and the complete in- 
strument weighs but four pounds. 

The pyrometer responds instantly to 
temperature changes, attaining a state of 
equilibrium in five seconds after pointing 
at the hot surface and returning as 
quickly to null reading when the radia- 
tions are cut off. The possible range of 
temperature is unlimited in either direc- 
tion. 

This instrument is especially well 
adapted to the measurement of tempera- 
tures in open-hearth furnaces and it is, 
of course, desirable to supplement such 
measurements with determinations of the 
temperature of the molten metal at va- 
rious stages. 








Combination Toolroom 
Furnace 
The accompanying halftone shows a 
hardening furnace adapted for general 


toolroom work. 
The heating chamber is 6 inches square 
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The furnace is of simple construction 
and a handy size and is a recent product 
of Tate, Jones & Co., Pittsburg, Penn. 








Flexible Coupling 


In Fig. 1 is shown a flexible coupling 
as it appears connecting two shafts set at 
an angle to each other, and it is adapted 
to connect shafts out of line in varying 
degrees. It is devoid of projecting parts 
on the outside. 

The main internal construction is shown 
in Fig. 2. Bolts or screws are entirely 
absent in the construction. The coupling 
can be readily dismounted without dis- 
turbing the bearings and alinement of 
either shaft, which is accomplished by 














Fic. 1. FLEXIBLE COUPLING 

pressing a spring plunger which releases 
the housing. Oiling is accomplished by 
pressing the same plunger that retains 
the housing and placing oil or suitable 
grease into the opening thus formed. A 
large cavity is formed around the body 
and underneath the housing, from which 
the lubricant is automatically fed through 
suitable grooves to the working parts by 
centrifugal force. This cavity is sealed 
at the opening where the oil or grease is 
applied by the spring plunger. A dust 
cap spun out of sheet steel over a former 
of the same spherical radius as that of 
the ends of the housing is secured to the 
outer ends of the hubs, or sleeves, bear- 
ing against the housing and held there by 
a slight spring pressure. This dust cap 
prevents any foreign substance from en- 























COMBINATION TOOLROOM FURNACE 


and 6 inches high, and is direct-fired by 
a gas flame. For delicate work the muffle 


C is inserted into the mouth D. For 
lead hardening and tempering, or for 
case-hardening small work, the pot D 


is readily available. 


Fic. 2. INTERNAL CONSTRUCTION 
tering the working parts of the coupling 
and tends to retain the oil or grease that 
is placed inside. 

The couplings are furnished in sizes 
covering the range of shafts from % to 
15¢ inches in diameter, in both single and 
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double types. They are a recent product 
of the Victor Appliance Company, Wa- 
tervliet, N. Y. 








Machinists’ Jack Screw 
This jack screw is made with a tele- 
scoping base, giving a wide range of ad- 
justment. All parts are of steel, ma- 
chine-turned, and case-hardened. 

















MACHINISTS’ JACK SCREW 


The tilting cap has a milled V-slot 
adapting it for use under round work, 
and with the top removed the base is 
suitable for use as blocking, giving a 
range of from 15/16 inches low to 2% 
inches high. 

It is made by W. A. Peck, New Haven, 
Conn. 








Bolt ‘Threaders 
The accompanying halftones show two 
new types of threading machines, recent- 
ly brought out by the Landis Machine 

Company, Waynesboro, Penn. 
Fig. 1 shows a '!4-inch double-head 
bolt cutter, in which are used steel guides 
instead of cast-iron guides, as has been 
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lect on the guides and cause wear. The 
machine is built with a wide body, with 
large space for chips, and the oil tank 
in the base is separated from the chip 
room by a fine screen. The oil pump is 
on the rear of the machine and is of the 
rotary type. The machine is built for 
high-speed work and is furnished almost 
exclusively with high-speed steel dies. 

Fig. 2 shows a 1-inch double-head bolt 
threader with constant-speed motor, si- 
lent chain drive, with a mechanical speed- 
change device in the gear box, as shown. 
This gives a speed range of 3% to l. 
Speed changes can be made while the 
machine is in operation. The carriages 
on this machine have adjustment up and 
down sidewise for centering to the die, 
and are furnished with either rack and 
pinion or with lever. 

This company is also building a 1%- 
inch motor-driven double-head staybolt 
cutter with variable-speed motor, having 
a speed variation of 4 to 1, so that a very 
wide range of speeds can be had for tak- 
ing in any work between minimum and 
maximum, as well as making it possible 
to take advantage of using either carbon 
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diameter within the range of the machine 
by changing gearing, no extra lead screw 
being required. 








Combination Grinder 


The grinder shown herewith is a com- 
bination machine, the halftone showing it 
ser up for regular and surface grinding. 
The surface-grinding attachment can be 
arranged so that the wheel will grind 
from above or below the work. This is 
accomplished by inverting the attachment, 
which is L shaped, its vertical member 
being open to straddle the bearings, and 
slotted, thus permitting vertical adjust- 
nient. Inasmuch as such adjustment is 
more or less approximate a plate is 
hinged to it and provided with an ele- 
vating screw so that fine adjustment can 
be obtained. 

On the opposite side is the regular 
grinding arrangement with provision made 
for supply of water for tool grinding. It 
consists of a reservoir bolted to the head, 
a hood covering the upper portion of the 
wheel, and a curved piece which, on be- 
ing depressed, displaces the water. This 




















Fic. 2. MOTOR-DRIVEN DOUBLE-HEAD BOLT THREADER 























Fic. 1. Bott THREADER WITH STEEL GUIDES 


the common practice. The steel guides 
are accurate to size and have a tendency 
to maintain perfect alinement. When 
necessary they can readily be replaced. 
There is no tendency for cuttings to col- 


or high-speed steel dies, as the case may 
require. This machine is also furnished 
with lead-screw attachments for one or 
both heads, as may be desired, and will 
be arranged to cut any pitch and any 

















COMBINATION GRINDER 
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raises the water to the wheel and it is 
thus carried over to the tool, the amount 
of water being regulated by the position 
of the curved piece as shown on the top 
of the hood. The hood can be readily 
removed and wheels of different sizes 
and character mounted for various pur- 
poses. 

The bearings are of the ring-oiling type 
and a cam set collar is provided for tak- 
ing up the end play. 

The machine is made in four sizes, 
ranging from 12 to 18 inches diameter 
of wheels, by the Challenge Machine 
Company, Philadelphia, Penn. 








Split Pulley and Positive 
Clutch 


The type of pulley shown in Fig. 1 
is of a new design and of a combina- 
tion construction, consisting of a split 
built-up wood rim of segments of kiln- 
dried maple. rendered moisture and tem- 























Fic. 1. Positive SpPLit PULLEY 


peratur2 proof; arms of annealed, cold- 
drawn steel tubing, pressed into a ribbed 
shape calculated to give lightness with 
strength; and a split malleable-iron com- 
mnression hub, into which are inserted in- 
terchangeable cast-iron bushings. 














In Fig. 2 is shown a positive clutch, 
the design of which utilizes both the fric- 
tion and jaw principles. The clutch may 
be applied to coupling shafts of any 


speed against full load. Firs*, the fric- 
tions are thrown in, and when the driven 
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shaft attains the speed of the driver, the face grinder, for grinding all forms of 
jaws engage and transmit the power, the milling cutters ranging in size from 14 
frictions then reversing. inches diameter, 6 inches face, down to 

Both of the developments shown are the smallest, and capable of surface 
recent products of the Positive Clutch grinding surfaces 6 inches wide by 9% 
and Pulley Works, 30 Lansing street, inches long, has been equipped with a 
Buffalo, N. Y. constant-speed motor, % horsepower, 
1800 revolutions per minute. 


Large Index Wheel for Miller Another machine similarly equipped 
with a constant speed '4 horsepower 1650 


Many millers are equipped with com- evolutions per minute motor, is their 
paratively small index wheels, the diam- yegular surface grinder, accommodating 
eter of which is limited by the construc- surfaces 7 inches wide by 9'% inches 
long, and of a thickness of from % inch 
to 6 inches. 
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Testing Apparatus for Gear 
Wheels 


The accompanying Figs. 1 and 2 show 
an apparatus for testing gears before 
they are put into operation. 

In testing spur gears, they are placed 
on blocks resting on a bed as shown, 
and brought into mesh by means of a 
screw that controls one of these blocks; 
the other block is stationary. The dis- 
tence at which the gears run noiselessly 
is determined, and read from scale seen 
on the side of the bed. 

In testing bevel gears, a block holding 
the pinion is slid back or forth in the 
tion of the dividing head. Of course, with column seen on the left of the machine, 
a small index wheel, it is difficult to in- Fig. 2. 
dex accurately, especially in milling The distances determined by this ma- 
pieces of work of large diameter. chine are very useful in pairing off the 











LARGE INDEX WHEEL FOR MILLERS 





























Fic. 1. TESTING SpuR GEARS Fic. 2. TestiING BEVEL GEARS 


To overcome this difficulty, Gildemeis- gears so as to make the distances for 
ter & Co., Bielefeld, Germany, have quiet running coincide with the center 
equipped their millers with an index distances of the machine. 
head, shown in the accompanying illus- 
tration, which has a very large two-part 
index wheel well adapted for accurate 








Generator for Oxygen and 








indexing. Hydrogen by Electrolytic 
F ; Process 
Motor Driven Grinders 
The accompanying halftone shows a 


The Garvin Machine Company, New generator developed in this country by 
York City, have equipped two of their the International Oxygen Company, New 
standard grinders with motor drive. Their York City, for generating oxygen and hy- 
regular No. 3 universal cutter and sur- drogen on the electrolytic principle. 
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The construction of the generator is 
simple, the iron tank serving as the neg- 
ative pole. From the cover of this tank 
are suspended an hydraulic joint and a 
perforated tank which serves as the posi- 
tive pole. By means of an asbestos sack 
suspended from the hydraulic joint, two 
separate compartments are _ formed. 
Through an opening in the cover a so- 











GENERATOR FOR PRODUCING OXYGEN AND 
HYDROGEN BY THE ELECTROLYTIC 
PROCESS 


lution of water with alkali is poured into 
the hydraulic joint and distributed in the 
two compartments. When current is sent 
in the generator oxygen immediately 
forms on the walls of the inner tank, and 
hydrogen on the walls of the outer. The 
two gases are thus produced in separate 
compartments and are therefore of a pure 
nature. As a further check against any 
possible mixing of the gases the asbestos 
sack, when impregnated with an alkali 
solution, forms an effective wall between 
the two gases. 

A special feature of this generator is 
that the hydraulic joint automatically ad- 
justs the inner working of the generator. 
The oxygen and hydrogen do not pass 
directly from their respective compart- 
ments to the takeoff pipes, but first bub- 
ble through the water placed in the lant- 
erns affixed to the cover of the genera- 
tor. By means of these, one can see at 
a glance how the generator is working. 

The illustration herewith shows one of 
the units which can be arranged singly 
or in multiple to meet varying conditions. 

In addition to manufacturing gener- 
ators the International Oxygen Company 
will also produce oxygen and hydrogen 
in cylinders. 
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Hydro Pneumatic Driller 


The illustrations show a new machine, 
designed by Messrs. Bocorcelski and 
Lassiter, and being marketed by the 
Walter H. Foster Company, of New York. 
The head shown in Fig. 2 is used on a 
radial arm, although it is evident that the 
same type of drilling mechanism can be 
used in any form of machine desired. 

The drilling spindle is driven by the 
motor A through a set of gears, which 
gives two speeds of the spindle for each 
motor speed, the direction of rotation be- 
ing controlled by a drum type of controll- 
er, and when used for facing or tapping, 
the feed may be operated by a handwheel 
in either direction. 

The feed is controlled by a four-way 
valve F, which controls the passage of 
the air and determines whether it shal! 
be on top of the piston, forcing the pis- 
ton down into the work, or forcing the 
oil back into the cylinder under the piston 
or returning the spindle to its original 
position. Air at 80 pounds pressure 
comes on top of the piston and forces the 
oil underneath it through a graduated 
passage through valve E, the opening of 
this passage depending on the speed with 
which the oil can pass and controlling 
the rate of spindle feed. This, it will 
be seen, makes the feed in a measure de- 
pendent on the resistance to the drill, 
and if the cutting resistance becomes 
greater than the total air pressure, the 
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Fic. 2. DETAILS OF HEAD 


spindle can only revolve but not advance 
into the work. Eighty pounds of air pres- 
sure is used, and this is the common 
practice in shops using compressed 
air. 

The various lettered parts are: A, the 
motor; B, controller having the _ resist- 
ance C attached to it. Lever D operates 
high- and low-speed gears through a 
clutch. Feed-operating valve E has a flat 
seat graduated to permit the passage ot 

















Fic. 1. Hypro-PNEUMATIC DRILLER 
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oil from the cylinder to the surrounding 
chamber. Four-way valve F controls 
passage of air, while the air valve is op- 
erated by vertical shaft G, which carries 
adjustable trip dogs HH. These can be 
swung out of the way when the spindle 
is operated by hand and will not inter- 
fere with the tappet 7, which slides with 
the spindle. By-pass valves J and K 
are operated by lever L to the connecting 
rods and allow the air and oil to pass 
freely. in either direction while operated 
by hand. Handwheel M has pinion en- 
gaging with rack for hand operation of 
spindle, while handwheel N has spiral 
gear engaging rack for adjustment of 
head on the arm. 

In this construction the piston, with its 
air pressure on top and the oil beneath, 
together with the connections and con- 
trolling valves, takes the place of the 
usual gearing used to secure changes of 
feed. The opening for the passage of oil 
can be directly controlled, by a valve E. 
There is no tendency for the drill point 
to draw in, when breaking through the 
holes. It is claimed that this absence 
of gearing greatly reduces the amount of 
power required both for feeding and for 
driving the drill. A 3-horsepower motor 
is used on the 2 9/-16 inch spindle, and 
a 5-horsepower motor on the 34-inch 
spindle, the spindle in each case having 
a vertical travel of 15 inches. 

At the present time radial drillers hav- 
ing 4- and 6-foot arms, weighing 7000 
and 12,000 pounds, are listed. 








A New Continuous Filtering 
Press 


J. J. Berrigan, 136 North Center street, 
Orange, N. J., recently developed a filter- 
ing press which is interesting on account 
of the mechanical principles involved. 
This machine was designed to remove the 
liquid from mash and anything of a 
similar nature and differs from most 
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other continuous filters in that a ma- 
jority of them are designed on roller 
principles. 

The machine shown herewith has 54 
buckets or “links” in the chain which 
travels under two pulleys and over the 
others, but the machine may be made 
any suitable size, length or number of 
buckets. 

The principle of the machine will be 
grasped at once, as the buckets open 
when going over the pulleys and close 
when going under, the amount of pres- 
sure on whatever is between the pan and 
rocker of the bucket depending on the 
weight of the chain used with all the 
buckets full the chain underneath is al- 
most straight and an interesting point is 
that a stick or stone may be placed in 
one of the buckets and the chain will 
automatically adjust itself without dam- 
age. Cloth or screen of any mesh may 
be used in the buckets to filter through. 
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Improved Adjustable Micro- 


meter Lock Nut 
By RoBert R. CoRNELL 


The accompanying figure shows an ori- 
ginal idea for a micrometer lock-nut. It 
consists of an inner body or bushing, 
fitting freely on the measuring bar, and 
has a fillister-head screw E as shown in 
the section, on the face of its outer diam- 
eter. This bushing has a segment milled 
out of its smaller diameter, as shown in 
the detail. This allows a graduated outer 
bushing having a screw D like E, to re- 
volve around it 300 degrees or more and 
capable of being locked securely by a 
thumb-screw in any position within its 
range of movement. 

The object of this device is to furnish 
the workman a means of setting the mi- 
crometer to suit drawing limits up to 
0.020 inch. For example, suppose that a 
number of parts were to be measured as 





Section A-B 


IMPROVED MICROMETER ADJUSTABLE LOCKING NUT 


In the machine shown the material is 
fed from the hopper on the left and the 
chain travels toward the right, emptying 
the buckets into whatever is placed under 
the end of the machine to receive the 
material, the liquid running off through 
the two troughs shown under the second 
and fourth pulleys. The machine runs 
slowly and being largely back geared 
uses surprisingly little power, even when 
full. 














A CONTINUOUS FILTERING Press 


they come from the machine or inspector, 
and the specifications called for all the 
pieces to measure not more than 0.002 
inch above or below a given size, or a 
variation of 0.004 inch between maxi- 
mum and minimum. 

To adjust the lock-nut in this case, set 
the micrometer to the maximum size, and 
turn the graduated outer ring around the 
inner bushing until the fourth graduation 
is opposite the zero line on the flange. 
By tightening the thumbscrew C, the 
bushings cannot turn upon each other or 
the shaft, and the thimble of the microm- 
eter can turn only as far as the heads of 
the screws D and E will allow, as they 
act as stops upon the beveled side of the 
frame, as shown in the section. 

After the micrometer has been ad- 
justed to the limits and the nut locked to 
the shaft, the micrometer is ready to 
measure all pieces within the limits, as 
a slight turn to the right or to the left 
of the thimble allows every piece of 
proper size to pass between the measur- 
ing faces. 

I believe that every machinist has felt 
the need of an improvement of this kind 
on micrometers and I think that some 
maker who could bring out a tool simi- 
lar to the one in the sketch, would find it 
would meet with a demand sufficiently 
large to pay. 
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METAL WorRKING 
NEW ENGLAND 


The Narragansett Machine Company, Paw-- 
tucket, R. 1., is building an addition to its 
factory. 

The Atlas Tack Company, New Bedford, 
Mass., has awarded contract for erecting a 
new factory. 

Morgan & Zusman have started a new man- 
ufacturing jewelry shop at 213 Blackstone 
street, Providence, R. I. 

Edwards & Edwards contemplate  build- 
ing a factory at Waterbury, Conn., for man- 
ufacturing scythe snaths. 

A commercial garage will be erected in 
Adams, Mass., at the junction of Maple and 
Depot streets, by Henry Ruel. 

The blacksmith shop and sawmill of C. W. 
Smith & Sons, South Waterboro, Me., was 
destroyed by fire. Loss, $25,000. 

Permit has been granted to S. N. King to 
erect a machine shop on Hanover street, 
Springfield, Mass,, at a cost of $2000. 

The Archer Company, New Haven, Conn., 
has been incorporated with $50,000 capital to 
manufacture tools, by Frank R. Graves, 8. B. 
Pettengill, etc. 

The Davis Motor Car Company, 26 Custom 
House street, Providence, R. 1., has been in- 
corporated with $400,000 capital. A. L. 
Turgeon, president. 

The Bicknell-Thomas Company, Greenfield, 
Mass., has organized with $15,000 capital to 
manufacture specialties in small machinery. 
F. O. Wells, president; W. C. D. Thomas, 
treasurer. 

The Carr Fastener Company, Boston, Mass,, 
manufacturing metallic fasteners, will move 
its plant to South Framingham, Mass., where 
it has purchased a tract of land and will 
erect a new factory. 

The Dunham-Peck Company, Gloversville, 
NX. Y.. manufacturer of machinery, contem- 
plates moving its plant to Pittsfield, Mass., 
where a site has been selected. It will in- 
crease its capacity. 

The R, H. Long Machinery Company, Hart- 
ford, Conn., has been incorporated to manu- 
facture machinery, etc. Capital, $400,000. 
Incorporators, Louis Horowitz, Joseph Horo- 
witz, E. J. Cummings. 

Worcester Polytechnic Institute, Worces- 
ter, Mass., will erect a new building for a 
hydraulic-testing iaboratory. It will be 
equipped with hydraulic-testing machinery 
and also for testing all kinds of gear and 
belt drives. 


MIDDLE STATES 


0. E. Dishaw's machine shop at Canton, 
N. Y., was burned. 

Louis Schwartz, of Detroit, Mich., is erect- 
ing a garage on Canton street. 

J. C. Ritter, of Detroit, Mich., is having 
a garage built on Field street. 

The Rockford (Ill.) Tool Company will 
erect an addition to its plant. 

The Rummel Machine Company, Cleveland, 
O., will erect a machine shop. 

The Nute Foundry Company, Cuyahoga 
Falls, 0., will build an addition. 

Goethe Link will build a garage at 2850 
Tabott avenue, Indianapolis, Ind 


News items for the 
sales department — 
where more equip— 
ment will be needed. 
Authentic news iv 
solicited for this de- 
partment, not rumors 
or gossip — facts 



























The Pratt Chuck Company, Frankfort, 
N. Y., will erect new factory building. 

Charles D. Harris will build a garage at 
2427 Central avenue, Indianapolis, Ind. 

The Hocking Valley Railway will erect a 
10-stall roundhouse at Walbridge, Ohio. 

The Big Four will shortly send out a ma- 
chinery list for its Indianapolis shops. 

The Diebold Safe and Lock Company, Can- 
ton, Ohio, is in the market for machinery. 

Warren Eelct, 1661 East Eighty-first 
street, Cleveland, 0., will build a garage. 

Harry Gill, Jr., will build a garage at 2109 
North Thirty-Third street, Philadelphia, Penn. 

The plant of the Hamilton Foundry and Ma 
chine Company was damaged by a recent fire. 

A garage is te be built on Chester Pike, 
Glenolden, Philadelphia, Penn., for John D. 
Avil. 

The Metzger Motor Car Company is erect- 
ing a large addition to its factory at Detroit, 
Mich. 

J. E. Fenis, 10,924 Magnolia drive, Cleve- 
land, O., has taken out a permit for a 
garage. 

The Cleveland Railway will expend approx- 
imately $2,500,000 for betterments and ex- 
tensions. 

The King Motor Car Company, of De- 
troit, Mich., is planning extensive additions 
to its plant. 

The Bay View Foundry Company, San- 
dusky, O., nas doubled its capital and will 
improve plant. 

The American Safety Lamp and Mine 
Supply Company, Scranton, Penn., will erect 
an addition to plant. 

The Cincinnati Car Company, Cincinnatl, 
Ohio, has issued specifications for additional 
mechanical equipment. 

- The Root & Vandervoort Engineering Com- 
pany, East Moline, Ill, is erecting a $25,000 
addition to its foundry. 

The Globe Machine and Stamping Com- 
pany, Cleveland, 0., is building two new 
additions to its plant 

The Seitz Auto Transmission Company has 
completed its plant at Wyandotte, Mich., 
and will need equipment 

Cc. W. Young & Co. have let contract for a 
garage to be erected at 1239 West Forty-First 
street, Philadelphia, Penn. 

The Cadillac Motor Car Company ts erect- 
ing a large addition to its Trombly street ma- 
chine shop at Detroit, Mich. 

The Anderson Electric Car and Carriage 
Works, of Detroit. Mich. Is to erect an 
addition to its present factory 






The Minneapolis, St. Paul & Sault Ste. 
Marie Railroad will rebuild roundhouse re- 
cently burned at Waukesha, Wis. 

The Foster Motor Sales Company will erect 
& garage, machine shop and salesroom on 
Woodward avenue, Detroit, Mich. 

The Aluminum Foundry Company, Sebring, 
O., has been incorporated to manufacture 
aluminum castings by F. Bauch, ete. 

The Simplex Automobile Company, of New 
York, is preparing list of tools required for 
new plant in New Brunswick, N. J. 

A permit has been issued for a garage to 
be built at 5869 Overbrook avenue, Philadel- 
phia, Venn., for Mrs. Arthur Patterson. 

The Burke Electric Company, Erie, Penn., 
has commenced the erection of another ad 
dition in order to increase output of motors. 

F. Addison, of Detroit, Mich., is erecting 
a two-story garage and machine shop for 
the care and repair of automobiles on Michi- 
gan street. 

W. F. Collins, 2091 East Nineteenth street, 
Cleveland, O., will erect a new shop for the 
manufacture of dies, tools, machinery, metal 
stampings. ° 

The Parsch Auto Livery Company, Cleve- 
land, O., has been incorporated to operate a 
garage, by J. A. turke and Charles A, 
Aaron, etc. 

Structural work has been commenced on 
new plant of the Union Steel Casting Com 
pany in the Lawrenceville district, Pitts- 
burg, Penn. 

The Lees-Bradner Company, Cleveland, O., 
manufacturing gear cutters, has awarded 
contract for erection of new plant at 6210 
Carnegie avenue. 

The Lanston Monotype Company has had 
plans prepared for a_ six-story factory at 
Twenty-Fourth and Locust streets, VPhiladel- 
phia, to cost $250,000. 

The Economy Stove Company, Cleveland, 
O., manufacturing gas stoves of all kinds, 
has incorporated, and will make large ad 
ditions to present plant. 

The Superior Bed Spring Company. of 
Detroit, Mich. has been incorporated’ by 
W. J. Klein, Charles Holland, ete. Will 
begin operations shortly. 

The Newark Automobile Company, Essex 
building, Newark, N. J., is arranging to pur 
chase equipment for plant for the manu 
facture of automobile trucks. 

The Hunter Auto Lock Company has been 
incorporated and will commence operations 
in Detroit, Mich.. very soon Incorporators, 
J. W. Hubbard, F. C. Hicks, ete 

The Reeves-Rigling Company, Hamilton, 
O.. manufacturing hardware and other spe 
cialties, now in temporary quarters in the 
Morey building, will erect a new plant 

The Luitweiler Pumping Engine Company, 
Ames street, Rochester, N. ¥ 
work on an addition to its plant which will 


has commenced 


accommodate about 500 more employees 
The Automat Company of America, Pitts 
burg, Penn., has-been incorporated to manu 
facture vending machines Capital, $25,000, 
Treasurer, J. O. Wallace, Pittsburg, Penn 
The A. A. Carlson Company, Chicago. I1.. 
has been incorporated with $2000 capital 
to manufacture metal cellings, bw <A. A 
Carlson, J. B. Morton and W. CC. Carlson 
The Oil Power Company, New York. has 
been incorporated to manufacture oll engines, 


——-—— - 
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ete Capital, $100,000. Incorporators, L. 
Wygodsky, F. L. C. Keating, G, W. Bunnell, 
ete 


Chicago, 
capital 


bicycles, 


Company, 
S000 


Appliance 
organized 


Automatic 


lll., has been with 


to manufacture autos, motoreycles, 
ete.. by Stephen Velie, Samuel Breakstone, 
ete 

Che Packard Motor Car Cempany is erect- 


streets, 


\W ood 
to le 


Broad and 
which is 
power-plant 


building at 
Penn., 


ing Aa 
hiladelphia, 
machine 


equipped 


with shop and equip 


ment 
rhe 
pany 


Cheese Cutter Com 
to manufacture 


Incorpo 


Anderson (Ind.) 


been incorporated 


S10,000 


has 


cutters. Capital, 


cheese 


rators, E I’. Searle, F. M. Wilson, S. H. 
Searle 

The Hartman Electrical Manufacturing 
Company, Toledo, ©., has been incorporated 
by R. M. Hartman and others to manufac 


ture electrical apparatus of all kinds. Capital, 
STO 0 


Hill, 


College 


rhe VPorceliron Company, 
Reaver county, Penn., has been formed to 
manufacture stoves and other articles Cap- 


Treasurer, M. N, Hurd, College 


ital, S2O,000 
Hill, Penn. 
rhe Cleveland and Erie Machine Company, 


organized to mpnu 


kinds by 


Cleveland, © has been 
repair machines of all 


1 ture and 





G. H. Williams, William Puddock, C. C. Wil 
liams, t« 

Atlantic Type Foundry, Philadelphia, Penn., 
has en incorporated to manufacture type 
nd type metals Capital, $10,000 rreas 

( Edward Dilkes, 1912 Arch street, 
I’hilad hia 

rhe Sta Mat eturing Company, Albert 
Lea, Minn manufacturing power hammers 
and disk sl ners wi move plant to 
Waterloo la.. where new wildings are be 
ng « ed 

\ Metal Company, Pittsburg, Penn.. 
has been organized to manufacture structural 

ntal steel, iron and wire work 
‘ SOM rreasurer, William ¢ Klein, 
| liaven, Penn 

I It : (N. ¥ Steel Castings Com 

: en incorporated with S50,000 cap 
nufacture steel castings, et In- 
s, Fred ¢ Kimmel, P. V. Critten- 
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operate machine shops and do repairing on 


all kinds of machinery by Ernest Truman, 
August Tietz, Lawrence M. Rackerstraw, ete. 
The Equipment Improvement Company, 


with $5000 
manufacture 
by Albert 


Moffett, 


Cleveland, O., has been organized 
preliminary capital, to 
and repair railroad rolling 
Waycott, H. Hughes Johnson, 
ete 

Max Zeitler Engraving 
pany, Philadelphia, VPenn., 
ized to manufacture stamping and embossing 
Capital, $50,000, Treasurer, Chas. J. 
2560 North street, Phil- 
Penn. 


design, 
stock 
T.- de 


Com- 
organ- 


Supply 
been 


and 
has 


presses. 
Ifendler, 
adelphia, 

The Modern Electric 
Company, Wilkinsburg, 
manufacture 


Seventeenth 


Manufacturing 
incor- 


and 
Penn., has been 
electric ap 
$20,000. 


and 
supplies. Capital, 
Frederick, 8S 


porated to gas 
and 
Elliott 


Penn. 


pliances 
Treasurer, 
Pittsburg, 


Grace street, 


telden Engineering Company, Pittsburg, 
enn., has been organized to manufacture au- 


tomobiles, trucks, motor boats, aéroplanes and 
motor vehicles, Capital, $25,000. Treasurer, 
Edward H. Belden, 720 
littsbure, 
The Mather 
been incorporated with 
and sell all 


Bessemer building, 
Penn. 

Company, Toledo, O., 
$100,000 capital 


kinds 


Spring 
has 


to manufacture of vehicle 


springs and automobile accessories by Gor 
don M. Mather, Robert C. M. Kergham, Rath 
burn Fuller, ete 

Armstrong, Wolf, Zimmerman Company, 
littsburg, Penn., has been formed to manu 
facture tools, supplies for mines, mills, rail- 
roads, bridges, breweries and buildings. Cap 
ital, S15.000 Treasurer, Madison S. Wolf, 
Sewickley, enn 

The Geo. W. Mason Engineering and Manu- 
facturing Company, West Middlesex, Mercer 
county, Penn., has been organized to manu 
facture water heaters and other mechanical 


contrivances Capital, $10,000 rreasurer, 


Chas, M. Pierce, Sharon, Penn 


Welding Company, Pittsburg, l’enn., 


organized to manufacture appliances 


ias been 
consisting of plates, bars, hooks, links for use 
n concrete or metal construction work and 


Capital, 


6203 


conducting a machine-shop business 
rreasurer, R, A 


Pittsburg, 


Cummings, 
Penn, 


SOOO, 


avenue, 


SOUTHERN STATES 


Mangum-Morris 
organized to 
Capital, $10,000 In- 


Morris, 


stanton 


Durham, 
manufacture, re- 


The Company, 
m. <a 


pair and sell 


has been 
bicycles. 
corporators, F. R. Mangum, J. B. 


R, O. Everett. 


MISSISSIPPI 


has 
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machine shop, Portland, Ore, 


The Monroe ’ 
was partially destroyed by fire 

r. H. Thompson, Tulare, Cal., will build an 
addition to his automobile garage and ma- 

ine shop 

i; J. Warren, Los Angeles, Cal., has had 

ns prepared for an automobile machine 
shon to le rected on South Hope street 

rhe Electric Auto Company, Long Beach, 
Ca w mild a new commercial garage and 
repair plant 

Fire destroyed plant of the Rotary Wash- 
ing Machine Company at St Louis, Mo. 
Will e rebuilt 

The Reliance Machine Works, Pasadena, 
Cal.. will erect a new plant and increase its 


present capacity 
Valley dis- 


erection of a 


(;rass 


mine 
planning for the 


The Golden Gate 
trict. Cal is 


nachine shop 


. on 
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The Southern California Gas Company, Los 
Angeles, Cal., has taken out a permit to 
build a plant for meter repairs, etc. 

The Northern Pacific Railroad will build 
new repair shops at Everett, Wash. Contract 
buildings has been awarded. 
Institute, Riverside, Ca!l., has 
shop building. 
this 


for the 

The Sherman 
had plans prepared for a new 
Superintendent Conser is in charge of 
work. 

N. B. Brooks, Goldendale, Wash., 
ing plans prepared for an automobile garage 
Modern equipment will be 


is hav- 


and machine shop. 
installed. 

The high-school trustees, National City, 
Cal., contemplate the erection of a new man- 
Modern equipment will 


ual-training school. 


be installed. 

The 
Portland, Ore., 
roundhouse in the 


Northern Pacific Terminal Company, 
is planning for the erection of 
a large Guild's lake dis- 
triet, Portland. 

Manual-training equipment will be in- 
stalled in the new school to be erected at 
Monrovia, Cal, Allison & Allison, architects 
Angeles, Cal. 

The 
pany, 


Los 
Manufacturing Com- 
manufacturing valees, pumps, traction 
ete., will build an addition to its 
install machinery. 


Pomona (Cal.) 


engines, 


plant and new 


public-parks improver 


blacksmith 


In connection with 
Portland, 
shop are to be erected on Jeffer- 
Mische is superintendent 


ment at Ore... a shep 
und carpenter 
son street &. 7. 


of parks. 


fhe International Rail and Metallic Tie 
Company, Vheenix, Ariz., has been incorpor- 
ated by ©. P. IL. Michael and C. M. Wells- 





ford, with a capital stock of 1.000, 
Offices will be maintained at Phoenix. 

(. A. Quinn, Pasadena, Cal... will recom 
mend to be bought by the City Board of 


Education, Pasadena, the complete equipment 
with thirty-six down-draft 
blowers, ete 


forge shop 


for a 
forges, motors, 
Ww. W 


mend to be 


Cal., will 


tjoard of 


recom- 
Educa- 


l’asadena, 
bought by the 


Martin, 


woodshop equipment consisting of forty 
dry-kiln equipment, and 


accessories, 


tion a 


benches, vises, glue 


Woe vd 
and 


varnish room wood jointer, 


surfacer, sanding machine, grindstone 


wood lathes. 

recom- 
Edu- 
equipment, ma 
machines 


Pasadena, Cal., will 
the City Board of 
foundry 


J. O. Barnwell, 


mend to be bought by 
and 


cation a cupola 


chinery for engine laboratory, 


gas 
for an all-round machine shop, 
lathes of vari 


and equipment 


including about fifteen engine 


wood-working benches, 
machinery, 


wood lathes, 
woodworking 


ous sizes, 
vises, ete.. such as 
one surfacer, jointer, band saws, variety saws, 
department. 


ete., for pattern 


CANADA 


Works, of Alta., 


plant, 


Edmonton Iron Edmonton, 


will build a big new 
The Doty Engine Works Company, of God- 
rich, will build a big new factory. 

The Canadian Northern Railway will equip 


big new shops at MelLeod, Alberta. 

The Tallman Brass Company, of Hamilton, 
Ont., will build a big addition to its factory. 
garage and 
Toronto. 


A. Grant will equip a big new 
shops at 11 


repair Constance street, 


The Canadian Pacific Railway will build a 
hew roundhouse and shops at Neepawa, Ont. 

The John Morrow Machine Screw Com- 
pany, of Ingersoll, Ont., is building a big 
addition to its plant. 

Part of the plant of the Ontario Rolling 


Mills Company at Toronto was wiped out by 
fire New is wanted immediately. 

Palmer Brothers & Hemmins, of Vancouver, 
m €., will build a railway 


machinery 


who new to Cow- 
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ichan lake, will buy large quantities of ma- 
chinery and equipment. 

R. S. McCormick, chief engineer, Sault Ste. 
Marie, is calling for tenders for machinery 
and equipment in connection with the con- 
struction of 150 miles of new railway for the 
Algoma Central. 

A. L. Young, vice-president Aiken- 
head Hardware Company, of will 
have charge of a large new factory that is to 
be built immediately for the manufacture of 
steel factory sash and roof glazing. 


of the 
Toronto, 


FOREIGN 


R. Faguelin, 3 Cite Magenta, Paris, France, 


would like catalogs of punching, shearing, 
stamping, bolt and rivet machinery, pneu- 


matic hammers and drills. 








GENERAL MANUFACTURING 
NEW ENGLAND 


Northboro, Mass., will extend its water 


system. 
The Old Berkshire Mills, Dalton, Mass., will 
erect additions. 


Westfield, Mass., wili extend its water 
and sewer system. 
The Fiske Rubber Company, Chicopee 


Falls, Mass., enlarge its plant. 
Bakery 


The L. L, Gilbert : 
Haven, Conn., will install two small boilers. 


will 


Corporation, New 


The Massachusetts Wharf Coal Company 
will build a new coal pocket at Allston, Mass. 

The shoe factory of Churchill & Alden, 
Brockton, Mass., was badly damaged by fire. 

The Crane Paper Company has started to 
make enlargements on the plant at Dalton, 
Mass, 

The village of Hyde Vark, Vt., will install 


one pair of waterwheels to develop 150 kilo- 
watts. 

O. V. Hooker & Son, St. 
contemplate installing a 
crane. 


Johnsbury, Vt., 


five-ton electric 


The French River Textile Company, ‘Thomp 


son, Conn., is about to install boilers and 
pumps. 

The Baldwin Refrigerator Company, Bur- 
lington, Vt,., is making additions to its 
factory. 

The Geo. D. Emery lumber plant at Chel- 
sea, Mass., was badly damaged by fire. Loss, 
$23,000. 

Holyoke, Mass., will call for bids for in- 


stalling a boiler house and steam plant at the 


city farm. 
The Metropolitan Carriage Company, 
Bridgeport, Conn., has prepared plans for a 


new factory. 


Julius Lane, Pittsfield, Mass., has purchased 
and will 
so000 


a site erect an ice-cream factory at 


a cost of 


The Crown Manufacturing Company, South 
Attleboro, Mass., is building foundation for a 
new cotton mill 


American Emery Wheel Works, Providence, 


R. I.. is excavating for a new plant on 
Waterman street. 

Samuel Tlathaway. New Bedford, Mass., 
has awarded contract for a shop containing 


a small boiler house. 


Winoski River Power Company, Waterbury, 


Vt.. has awarded contract for constructing a 
dam and power house. 

Oliver M. Dean will erect a factory on 
Shrewsbury street, Worcester, Mass., for the 


of brooms 
city of Waterville, Me.., 
containing chemical 
boiler 


manufacture 

The 
high 
laboratories 


will build a 
school and physical 


and house. 
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The Pritchard Shoe Company, Pittsfield, 
Mass,, will build a four-story factory on site 
recently purchased on Eagle street. 

U. 8S, Finishing Company, Pawtucket, R. I., 
is figuring plans for a power house contain- 


ing boiler, turbine and pump rooms. 
The city of Boston is receiving bids for 
furnishing a refrigeration plant using brine 


system and Corliss engine driven compressor 
The plant of the Wakefield Paper Box Com- 
pany, at Wakefield, Mass., was recently 
stroyed by fire. Will be immediately rebuilt. 
A horse-blanket mill is to be started at 


de- 


Franklin, Mass. W. A. Clark, Wm. Cutler 
and T. S. McDermott, all of Franklin, are 
promoters, 


W. Wooley 
manufacturers, 


George & Son, Hartford, Conn., 
coffin will build a 
addition to the factory recently purchased in 
ferlin, Conn, 

The B. & R. Rubber Company, North Brook- 
field, Mass., will install three and a 
tandem-compound engine for additional power 
its plant. 


four-story 


boilers 


to run 

The Hollis Company, shoe manu- 
facturers, Auburn, Me., 
an addition to its factory to 
and stitching rooms. 


Cushman 
is drawing plans for 
include cutting 


Southington, Conn., has acquired control of 


the water system from the previous owner, 
the Southington Water Company, and will 
immediately extend the system. 


The Norwich (Conn.) Belting Company has 
been organized with $50,000 capital to manu- 
facture leather belting by Noah Lucas, Ed- 
mund W, Perkins, D. G. Perkins. 

Permit has been issued to John E. Me- 
Carthy, treasurer and manager of the Su- 
perior Laundry Company, Springfield, Mass., 
for the erection of a new laundry at a cost 
of $34,000. 

The plant of the Massachusetts troken 
Stone Company, East Deerfield, Mass., consist 
ing of boiler house, stone crusher and ele- 


Loss, £10,000. 


was dest! oyed by 


vator, 
The plant had recently 


fire 
been equipped with air 


drills and air-compressing plant 

The Bristol & Plainville Tramway Com- 
pany, Bristol, Conn., will install two steam 
turbine engines of 1000 horsepower each, al 
ternating-current generators, three 300-kilo- 
watt rotary converters, and a mecury are 
rectifier in its power plant to replace ma- 


chines now in 


use. 


MIDDLE STATES 


The Hemmeter Cigar Company, of Detroit, 
Mich., is erecting a seven story factory, 

rhe plant of the Specialty VDrinting Com- 
pany, York, Penn., was destroyed by fire. 

The Superior (Wis.) Box Company will 
establish a branch factory at Cincinnati 

Cleveland Woolen Mills, of Cleveland, 
Tenn., will build a branch plant at Chicago 

Fire destroyed the factory of the Diamond 
Cork Works, Brookiva, N. ¥ Loss, $200,000, 


The Columbia Gas and Light Company, Cin- 
cinnati, Ohio, will erect a large new plant. 

The Delaware & Hudson River Railroad 
will erect a big coal pocket at Schenectady 
me Be 

R. Askins, Pratt and Illinois streets, In- 
dianapolis, Ind., will install a large new 
boiler. 

The plant of the Eagle laundry, of Grand 
Rapids, Mich., was destroyed by fire Will 
rebuild. 

The plant of the Keil Wooden Ware Com- 
pany, at Mellen, Wis,, was burned. Loss, 


£10,000 


& Mullen 
burned. Loss, 


elevator of 
Ind., 


The grain 
hour, Plymouth, 
§15.000 


Tribbey 
was 
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The General Chemical Company of New 
York will erect a large branch plant in East 
St. Louis. 


Whitacre Fireproof Construction Company, 


Waynesburg, Ohio, will build a branch plant 
in Chicago. 
Fire destroyed the power and lighting 


plant on John Arbuckle’s farm at New 
Paltz, N. ¥ 

The Johnson Soap Works, Milwaukee, Wis,, 
will new automatic weighing machines 


in its plant. 


install 


City of Cleveland, Ohio, has the 
tion of a $2,000,000 electric-light plant under 


construc- 
consideration. 

The 
plant, at 


Tonawanda Valley Milling Company's 
Attica, N. Y., was destroyed by fire 


Loss, S50.000, 
The plant of the Monroe Binder Board 
Company at Monroe, Mich., was partially 


destroyed by fire 
The 


$55,000 


will build a 
Calumet ave 


Edison Electric Company 


substation at 5442-44 


A new boiler will be installed at the Empire 
theatre, Indianapolis, Ind, Heike Opera Com 


nue, Chicago, 


pany, proprietor. 

The Johnson Optical Company, of Detroit, 
Mich., will locate a manufacturing branch 
in Saginaw, Mich 

The Philadelphia Sand-Lime Brick Com- 
pany has started work on its new plant at 
Haddonfield, N. J. 

The Gem Laundry Company, Indianapolis 
Ind., will build an addition to its Indiana 
Avenue plant at once 

rhe large lumber mills of the H. N. Louds 
Sons Company, of Oscoda, Mich., were en- 
tirely destroyed by fire 

rhe plant of the Babcock Ice Compan 
Evansville Ind was damaged by fire to 
the extent of about S1S8,000 

fhe old car batns at Allentown, Penn., are 
being remodeled into a shop for the Lehigh 


Star Shirt Manufacturing Company 

The Philadelphia Screen Company is hav 
ing an addition built to its plant at Fifty 
sixth and Paschall avenue, Philadelphia 

The bakery of B. Schmidt, Harrisburg 
l’enn., one of the largest in that part of the 
State, was destroyed by fire. Loss, S80 000. 

A refrigerator plant will be installed in 
the new West Side Market house. at Cleve 
and, O A. B. Lea, director of public set 
vice 

An 11-story factory is to be erected f D 
Auerbach & Sons andy inufacturers it 
Eleventh avenue and Forty-Sixth street, New 
York. 

The Cleveland Cliffs Company is building 
a power dam and station on the Cary ve 
t Ma ett Mic! t\ develop LO.) | se 
] we 

rhe Lake S e Saw Mills Company. Cleve- 
land, Ohio, will erect a factory ilding to 
ost $20,000 New equipment will ‘ n- 
stalled 

M. C. Koch bas p hased a piece of ground 
at Wate nd Snyvcde avenues, Philadelphia, 
on which he will have a cooperage plant 
erected 

4 new power plant and laundry will be 


(;o0d Samaritan 


lDrach, 


built at the 
cinnati, Ohie G. W 


Hospital, Cin 
architect, Cin 
cinnati 


rhe city council of Lawrenceburg, Ind,, has 
decided to increase the capacity of its mun 
cipal lighting plant and will install new 
equipment 

The Zemmer Company, Pittsburg enn 
manufacturing chemical preparations has 


purchased site for a new factory which will 


eost S50 000 


Worm & Co., Indianapolis, Ind., have incor- 
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porated to take over the meat-packing busi- 
ness of Albert R. Worm. Extensive additions 
will be made. 

The Buckeye Electric 
land, ©., manufacturing 
taken out a permit for a 
to cost $38,000. 

The stockholders of the Salamanca Panel 
and Veneer Company, of -_ me 
yoted to rebuild the plant which was recently 


Company, of Cleve- 
electric lamps, has 
factory building 


Salamanca, 


destroyed by fire, 

The boiler house of the Germantown Ice 
Manufacturing Company at Belfield avenue 
and Haines street, Philadelphia, Penn,, was 
destroyed by fire. 


K. Kaufmann & Co., 169-171 Murray street, 
Newark, N. J., manufacturing traveling bags, 
awarded contract for a three-story ad- 
their plant. 


have 
dition to 
Com- 

fire. 


$26,- 


the Speck Chocolate 
Ind., was wrecked by 
of which amount 


factory of 
Evansville, 
$42,000, 


The 
pany, 
The 


ooo is on 


loss is 
machinery. 

Contract has been awarded for the erection 
of a new plant for the Castle Lamp Company, 


Elmira, N. Y. The concern makes oil and 
gas lamps for vehicles. 

Schulzberger & Sons, meat packers, have 
purchased site at Forty-Third and Paulina 


streets, Chicago, II, and will make extensive 


additions to their plant. 

The Mastic Wall Board and Roofing Manu- 
facturing Company, Cincinnati, Ohio, will 
erect a two-story factory at Este avenue and 


the C. H, & D. Railroad. 
and Forty- 
build a 


buy equip- 


avenue 
will 
and 


Center 
Ill., 


house 


Darling & Co., 
Fifth street, 
and three 


ment to 


Chicago, one- 
boiler 
$100.00. 


story 
cost over 
being built on Twelfth 
Pearl to Wood 
the Smaltz-Goodwill 


A new plant is 
extending 


Penn., for 


street, from street, 


Philadelphia, 





Company, shoe manufacturer. 

rhe Bell Chemical Company, Indianapolis, 
Ind, has been incorporated with $50,000 cap- 
ital to manufacture chemicals by J. W. Bell, 
F. X. Schaffer, B. E. Schaffer. 

A permit has been issued to the Barrett 
fanufacturing Company to build a_ boiler 
house at the corner of Bermuda and Mar- 

streets, Philadelphia, Penn. 


Areade Furniture Company, Columbus, 
Ohio, has been organized with $10,000 capital 
to manufacture’ furniture Incorporators, 
Rudolph Purgrin, ete. 
Cleveland, O., 


kinds 


Column Company, 


has been organized to manufacture all 


of woodwork by Fred C. Acker, A. F. Wagner, 
John F. Vosper, ete. Capital, $10,000 

The Textile Manufacturing Company, of 
Chicago, Il!.. has commenced the erection of 
a branch mill at Champaign for the manu- 
fa € men's and women's underwear. 

A new dern wery will e built at 
II n, Ohio r! ntire apital, $75,000, 
has been subscribed y Frank Kerbel, Max 
Hemann, I s Morne t al., all of Hamilton. 

The Creseent Trur ‘ iny, Evansville, 

has en organized to manufacture 

Ks Capital S100) Incorporators, 

H. G. Beck A. Hedderick, E, C. Kinke 
Bogda-Ne (‘ooperage Company, Ply 

] 1as een ineorporated with 

S300 al ¢t ifacture cooperage ma 
er F. H. Bogda, A. O. Nel BR. Bogda 

V[ a & W ] Ir ’ imantfa 

2 “A hart Newark, N. J., 

1 off 7 om Wi 1 street, New York 
‘ A da plant at Niagara Falls 
N. ¥ 

| if sier Re gerat Company, Peru, 
Ind as been in orated with a capital 

50.000 y W st Pond Ww A Tucker, 
Flar F. Ader and others, to manufacture 
roof , = 


AMERICAN MACHINIST 


The Hamilton (Ohio) Ice Delivery Com- 
pany will increase its capacity 200 tons per 
day. Site has been secured for the new plant 
and modern ice making machinery will be in- 
stalled at once. 

Power-plant equipment will be required for 
the 


the 14-story building to be erected for 
Buffalo (N. Y.) General Electric Company, 
Esenwein & Johnson, architects, of Buffalo, 
prepared the plans. 

The Valley Shale Brick Company, Cleve- 
land, Ohio, has been incorporated to manu- 


facture brick, tile and other clay products, by 
Hi, H. Camp, H. H. Anderson, Hazel Kehres, 
ete. Capital, $25,000. 


The three-story carriage plant of the J. 
Metzler & Sons Company, at 158-160 East 
Indiana street, Chicago, was partly burned. 
Loss to building and machinery, $10,000. Will 
be immediately replaced. 

The United Potash and Fertilizer 
Development Company, incorporated for 
$500,000 capital, will build a large plant at 
Amgordo, Mex., for the manufacture of 
fertilizer and cement. A. B. Johnson, Mt. 
Gilead, O., is president. 

The power plant and a part of the works 
of the Mishawaka Woolen Manufacturing 


Company, South Bend, Ind., one of the largest 


States 


concerns of its kind in the country, col- 
lapsed. The buildings will be rebuilt. The 
loss is estimated at $50,000, most of which 


the machinery. 
SOUTHERN STATES 


(W. Va.) 
the erection of a 


is on 


Tumbler Company 
plant in 


The Wheeling 
has commenced 
Warwood. 
(Tenn.) 
was de- 


the South Pittsburg 
and Power Company 
Will be rebuilt. 

Electric 
power 
will be 
three 


grate 


The plant of 
Electric Light 
stroyed by fire. 

The 
will build a new 
watt turbine units 
boilers will consist of 
tube, with chain 


Company, Boone, Ga., 
plant; two S00-kilo- 
installed. The 
400-horsepower 
stokers. 


Boone 


water 


WEST OF THE MISSISSIPPI 


Carpenter Shop, Colusa, 
destroyed by fire. 
Mill at Keokuk, 


of $100,000, 


The Henderson 
Cal., 
The 
damaged to 
Mackenzie, Mann & Co., Duluth, Minn., are 
large grain elevator. 


was 


Taber Saw Ia., was 


the extent 


planning to erect a 

The Morton Salt Company will install more 
its plant at Hutchinson, Kan. 
Meyer, of New Albion, Ia., is 
the erection of a cold-storage plant. 


machinery in 
Mr. 


sidering 


con- 


The Devils Lake (N. D.) Paper Company 
will erect a $250,000 plant at Sweetwater, 
N. D. 

The Sauk Rapids (Minn.) Water Power 


Company will erect an electric-light and power 
plant, 


The factory of the Twin City Box Com- 
pany at Walker, Minn., was burned. Loss, 
S25.000. 

G. W. McLaughlin, Monrovia, Cal., plans 
for the erection of a pumping plant near 
Elsinore. 

The Duluth (Minn.) Show Case Company 


has awarded contract for the erection of a 


new tactory 


The Standard Woodenware Company, Los 


Angeles, Cal., is having plans prepared for 
a new plant 

The Vinland Telephone Company, Kerman, 
Cal.. will install a new plant and system In 
local districts 

x € Mason, San Franc¢isco, Cah, is 


planning for the erection of a canning plant 
at Bakersfield 

Ww I) 
ning to install 
district 


Thomas, Petaluma, Cal., is plan- 
a telephone system and plants 


in this 
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The Wilson Codperative Creamery at 
Winona, Minn., was burned. Loss, $4500. 
Will be rebuilt. 

Mr. Howe, manager of the creamery re- 
cently burned at Stevensville, Mont., will 
erect new plant. 

Edward Poorman, Perris, Cal., will build 
a new creamery plant. Modern equipment 
will be installed. 

The Utah Glazed Cement Pipe Company, 


Salt Lake City, Utah, has taken out a permit 
to build a new plant. 


The city of Independence, Ore., will in- 
stall a new waterworks system. Bonds for 
$25,000 have been voted. 


The Quincy (Cal.) Creamery Company has 


been incorporated. The company will build 
a modern creamery plant. 

The city of Bend, Ore., is planning for 
the installation of a sewer system. The 


city engineer is in charge. 
The city of Watsonville, Cal., is planning 


to install a new waterworks system. Bonds 
for $110,000 will be voted. 

The Missouri Candy Company, St. Louis, 
Mo., will erect a $13,000 addition to its 


plant on North First street. 

The State Board of Control, 
Wash., will erect a new power plant at 
Veterans’ Home, Port Orchard. 

The Klamath Falls (Ore.) Light and Power 
Company is planning to install a new pump- 


Olympia, 
the 


ing plant in West Klamath Falls. 

The Anaheim (Cal.) Sugar Company con- 
templates the erection of a new sugar fac- 
tory near Calexico, Imperial Valley. 


The Union Oil Company, Los Angeles, Cal., 
will increase the capacity of its oil-refining 
plant near Fullerton in the near future. 

The Company, North 
Yakima, market for water- 


Lumber 
is in the 


Cascade 
Wash., 


distilling machinery of the latest type. 
Ht. J. Mercer, Los Angeles, Cal.,  bee- 
keepers’ equipment, has taken out a permit 


to build an addition to his boiler plant. 

The 
Spokane, 
lighting 

The Central Iowa Egg and Poultry Com- 
pany at Atlantic, Ia., will erect a modern 
artificial-ice plant of 30 tons daily capacity. 


Water Power Company, 
planning to install a 
system at Lacrosse. 


Washington 
Wash., is 
and power 


George F. and 8S. C. Purdy, J. L. Mears 
and Charles Miller, of Geyser, Mont., are 
interested in the erection of a cement mill. 


The Idaho Glazed Concrete Pipe Company, 


Boise, Idaho, will build a plant for the 
manufacture of its specialty at Baker, Ore. 
The United States Gypsum Company, 


Blythe, Cal., will build a 
Modern equipment will be 


large plaster mill. 
installed through- 


out. 

The Missouri Valley Water Company will 
erect a bottling and filtering plant at Mo- 
bridge, S. D. W. L. Buckow and C. B. Ross, 


proprietors 
The Silica Brick Company, Sacramento, 
Cal., is planning to make improvements and 


additions in its plant. About $25,000 is 
estimated cost. 
Cc. G. Winters, Wells, Nev., is planning 


to install a plant and system in 
the Rattlesnake Springs district. A franchise 


telephone 


has been granted. 


The Ilome Telephone Company, San Diego, 
Cal., is planning for extensions and improve- 


ments in its plant and system. About $35,- 
000 will be expended 

The Washington Street school, Fresno, 
Cal., is having plans prepared for a power- 
house addition to its heating plant. J. M. 
Saffell, architect, Fresno. 


Power-plant equipment will be required in 


tne three large office buildings and hotel 
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to be erected by the Metropolitan Building 
Company, Seattle, Wash. 

The Oregon-Washington Railroad and Navi- 
gation Company is having plans prepared at 
Chicago, for a large coaling station to be 
erected at Seattle, Wash. 


The Washington Steel and Iron Company, 
Spokane, Wash., is planning to install an 
electric-lighting system at Leavenworth. A 
franchise has been granted. 


The Orange Heights Fruit Association, 
Corona, Cal., contemplates the erection of an 


addition to its packing house. Modern 
equipment will be installed. 
The Oroville (Cal.) Furniture Company 


has been incorporated, and is planning for 
the erection of a plant. R. S. Powers and 
J. J. Hamlyn are interested. 


The Interstate Consolidated Telephone 
Company, Plummer, Idaho, is planning to in- 
stall a new plant and system in this sec- 
tion. A franchise has been granted. 


A complete new power plant will be in- 
stalled in the Jamieson building, Spokane, 
Wash. Plans are being prepared. Norman 
R. Totten is agent for this property. 

The Northern Idaho & Montesano Power 
Company, Newport, Wash., plans to install 
an electric-lighting system at Priest River, 


Wash. A franchise has been granted. 
The Portland (Ore.) Railway Light and 
Power Company has purchased property at 


East Twenty-eighth street, and will erect 


large and thoroughly modern car barns. 


The Oakesdale (Wash.) Home Telephone 
Company has been incorporated by C. G. 
Mead and A. F. Woodward. A system and 


plant will be installed in this district. 
The Soda Bay Land Company, San Fran- 
cisco, Cal., is planning to install a. bottling 
works plant, a water system, and an elec- 
tric-lighting system on Clear Lake, Cal. 


The Richard Abenheim Company, Mababi 
Ranch, near Douglas, Ariz., is planning for 
the erection of a furniture factory. Modern 
woodworking machinery will be installed. 


The Rawhide Queen Coalition mine, Raw- 
hide, Nev., is planning to install new elec- 
tric-operating machinery to take the place 
of the gasolene-engine equipment now being 
used. 

Armour & Co., Chicago, Ill., has acquired 
property on Seventh street, San Diego, Cal., 
and plans for the erection of a large cold- 
storage plant. About $75,000 will be ex- 
pended. 

The Monterey County Gas and Electric 
Company, Monterey. Cal., is planning for im- 
provements and extensions in its system. A 
franchise covering the entire county has 
been asked. . 

The Cedar Rapids and Iowa City Railway 
and Light Company, Cedar Rapids, Iowa, will 
install two new boilers, one turbine and make 
extensive improvements to its electrical 
equipment and building. 

Dr. Fred 8S. Pearson, head 
Northwestern Railroad, El Paso, Tex., con- 
templates the erection of lumber mills in 
this vicinity to use the timber of his Sierra 
Madre forests, Chihuahua. 

The Sunset Telephone and Telegraph Com- 
pany, Tacoma, Wash., will build a new sub 
station in this city. The company is also 
having plans ‘prepared for a new station to 


of the Mexico- 


be erected at South Bend. 
The Bremerton & Charleston Light and 
Fuel Company, Bremerton, Wash.. contem- 


plates the installation of a power and light- 
Ing system at Port Orchard, Wash A 
franchise has been asked. 

The Products Company, 


Resoleum River- 


side, Cal., has acquired the Riverside fruit- 
canning plant. 


The company will increase 
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the capacity and install new machinery. 


About $20,000 will be expended. 


W. J. Hill, Spokane, Wash., has acquired 
silica property near Dartford, and is plan- 
ning for the erection of a plant to manu- 


into soap and special- 
mill be installed. 


facture this product 
ties. Modern machinery 

The Pacific Telephone and Telegraph Com- 
pany, Portland, Ore., is planning to make 
improvements and additions to its plant at 


Klamath Falls, Ore. New equipment will 
be installed. C. H. Moore is district super- 
intendent. 

The Mokelumne River Power Company, 


San Francisco, Cal., recently incorporated 
by LeGrand Brown and A. M. Sherman, has 
acquired power sites in Amador and Cala- 


veras counties, and plans for the erection 
of power plants. 

The Sacramento Valley Power Company 
is planning to extend its system in _ the 
Shasta mining district about 50 miles; new 


power plants are contemplated in this sec- 
tion. Herbert Fleishhacker, San Francisco, 
Cal., is head of this company. 

The Western Malting and Distilling Com- 
pany, Los Angeles, Cal., recently incorpo- 
rated, is having plans prepared for a plant 
for the manufacture of yeast and vinegar. 
Modern equipment will be Installed; about 
$25,000 will be expended upon buildings. 
J. W. Evans is head of this company. 


CANADA 


Cornwall, Ont., will extend its waterworks 
system. 

Saskatoon, Sask., 
tending its sewage system. 

Niagara Falls, Ont., will 
extending its sewer system. 
Sask., will make important ex- 
tensions to its waterworks system. 

The Canadian Flax Mills Company 
equip a big new plant at Drayton, Ont. 

The Empire Manufacturing Company, of 
Lendon, Ont., will install a big new smelting 
plant. 


will spend $300,000 ex- 


spend $100,000 


Yorkton, 


will 


The Goodyear Tire and Rubber Company, 
of Bowmanville, Ont., will greatly increase 
its plant. 

The Hawes Von Gal Hat Company, of Ni- 
agara Falls, will buy a large quantity of new 
machinery. 

The Canadian Tungsten Lamp Company 
will build a very large new factory at Ham- 
ilton, Ont, 

The Flexible Conduit 
Yan, N. Y., will open a 
Guelph, Ont. 

The American Cyanide Company 


Company, of Penn 
branch factory at 


is build- 


ing a new $70,000 power plant at Niagara 
Falls, Ont. 
The British Columbia Portland Cement 


Works will build an immense new plant at 
Princeton, B, C. 

Gordon Ironsides & Fares, of Winnipeg. will 
equip a new $150,000 modern packing plant 
at Moosejaw, Sask. 

The Toronto Niagara Power Company will 
buy $500,000 worth of new machinery for its 
new power Niagara Falls, Ont. 

The Ontario & Manitoba Flour Mills Com- 
pany, of Ottawa, will equip its big new mill 
at Sudbury, with electrical machinery. 


house at 


machinery, destroyed 
Porcupine, New 
$25.000, 


A large quantity of 
at the Standard mine in the 
Ontario, will be replaced. Loss, 

The Quebec & Saguenay Railway Company, 
of Quebec, will build big extensions to its 
line and much new equipment will be needed. 

Twenty five thousand dollars worth of 
equipment will be purchased for the new pub- 
lic works and mines laboratory at Halifax. 
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The plant of the Vipond Mining Company, 
in the VDorcupine, New Ontario, was badly 
damaged by fire. New machinery will be pur- 
chased. 

The Canadian Northern Railway Company 
will install a large amount of machinery at 
Port Arthur, Ont., for handling coal by 
electricity. 


Fire destroyed the big Riordan Pulp and 


Paper Mills at Calumet, Que. Loss over 
$1,000,000. New machinery for bigger mills 
will be bought at once. 

Fire did $25,000 damage to the mining 


machinery of the Preston East Dome mine, in 
the Porcupine district, New Ontario. New 
equipment will be secured as soon as possible. 


MEXICO 


The Las Palomas mines, Altar, Sonora, 
Mex., will build a new electrical-power plant; 
a new pumping plant will also be installed. 














J. G. McNab, Mexico City, Mex., is chief 
engineer for large interests which will build 
a power plant near Santa Rosalia, Chi- 
huahua, Mex., to serve this entire district. 
Work on a dam has commenced. 

MINING 
Stace Brothers, National, Nev., contem- 


plate the erection of a new milling plant. 

The Goldfield 
Goldfield, will install 
chinery. 


Mining Company, 
new milling ma- 


Florence 
Néy., 


near Redding, Cal., 
thoroughly modern 


The 
will install a 
milling plant. 


Lightner mine, 
new and 


The Guadalupe mine, near Inde, Durango, 
Mex., contemplates the enlargement of its 
milling plant. 

The 
will 
new machinery. 

The Miami (Ariz.) Copper 
planning to increase the capacity of its con- 
plant. 


Ray mine, near Vontrigger, Cal., 
milling plant and install 


Liza 
remodel its 


Company is 


centrating 

The Lawrence 
Idaho, contemplates 
ton concentrator. 

The Centennial mine, near Georgetown, 
Colo., is planning for the erection of a 50- 
ton milling plant. 

The Jack White Mining Company, Murray, 
Idaho, is planning for the erection of a 
concentrating plant. 

The Golden 
trict, Cal.. will 
stamp mill by ten 

The 
pany, 


near Clarks Fork, 


erection of a 25- 


mine, 
the 


Gate mine, Grass Valley dis- 
increase the capacity of its 

stamps. 

Guerrero Mining and Milling Com- 

near Taxco, Guerrero, Mex., will in- 

stall a new cyanide plant. 
The Gold Dollar 

Hill district, S _. oe 

erection of a mil 
The 


Mining Company, Crown 
planning for the 
ing plant. 


Agua mine, operated by Husted & 


Austin, Durango, Mex. is planning for the 
erection of a reduction plant. 

The Bolanos mine, near San Dimas, 
Durango, Mex. contemplates the erection of 


a concentrating and cyanide plant. 

The Bingen Ore and Smelting Company, 
Idaho Springs, Colo., is planning for the 
erection of a 50-ton smelting plant 

~~ 7 Magneson, San Jose, Cal. operat- 
ing near Lappen caion, is planning to in- 
crease the capacity of his stamp mill 

The Portilla mine, near Santiago Papas- 
quiara, Durango, Mex., will increase the ca- 
pacity of its stamp mill from 20 to 60 
stamps 

The Granite Rasin Mining and Milling 
Company, Buck Ranch, near Oroville, Cal. 
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contemplates the erection of a milling plant 
in the near future. 


The South Des Moines Coal Company, at 
lbts Moines, Ia., will install modern coal 
mine with electric power for hoisting and 
drilling. A. C. Bondurant, president. 








BusINEss ITEMS 


The business of the National Machine Tool 
Company, of Cincinnati, Ohio, has been pur- 
chased by Herman E. Holz, who will continue 
the manufacture of keywaying tools and oil- 
grooving cutters. 

Geo. L. Markland, Jr., is now president of 
the Philadelphia Gear Works; Robt. J. 
Coulter, vice-president; Russell C. Ball, sec- 
retary. Geo, B. Grant retains his connection 
with the company as mechanical engineer. 








TRALE CATALOGS 


Niles-Bement-Pond Company, 111  Broad- 
way, New York. Catelog. Planers. lllus- 
trated, 26 pages, 9x12 inches. 


The Carlyle Johnson Machine Company, 
Manchester, Conn. Bulletin No. 100. John- 
son cutoff coupling friction clutch for marine 
Illustrated. 


engines. 


1 R. Almond Manufacturing Company, 
Ashburnham, Mass. Vamphilet Almond tlex- 
ible casing for speedometer shafts Lllus- 
trated, S pages, 5x7 '. inches, 

International Oxyzen Company, 6S Nassau 
street New York Catalog Oxygen and 


hydrogen cutting and welding apparatus. II 


lustrated, 16 pages, 6x9 inches. 

The Bristol Company, Waterbury, Conn. 
Condensed Catalog No. 160. Bristol record 
ing instruments for pressure, temperature, 


electricity, speed, time, ete. Illustrated, 64 


pages, S!y.xl0', inches. 

General Electric Company, Schenectady, 
x. 3 Bulletin No. 4818. Couplings {llus- 
trated, 10 pages, Sx10'4 inches, sulletin No. 
45852 Computing pole generators Type 
DLC. Illustrated, 6 pages, Sx104, inches. 








FoRTHCOMING MEETINGS 


National Society for the Promotion of In- 
dustrial Education; fifth annual meeting, Cin- 
cinnati Ohio, November 2-4 1911. = 


Davis, secretary, 18 West Forty-fourth street, 
New York city 


American Society of Engineer Draftsmen, 
regular meeting third Thursday of each 
nenth H. F. Sloan, secretary, 116 Nassau 
street, New York city. 

rhe lustitute of Operating Engineers. Reg 

ir mie second Thursday of each month, 
ngineering Societies building New York 
City H. E. Collins, secretary, 29 West 
: ty-ninth street, New York City. 


ting 


American Sowety of Mechanical Engineers; 
nthiy meeting second Tuesday. Calvin W. 
Rice, secretary, 290 West Thirty-ninth street, 
New York City. 

Boston Branch National Metal Trades As- 
s ation Monthly meeting on first Wedne 
day of each month, Young's hotel. D. F. 8. 


(lark, secretary, 141 Milk street, Boston, 
Mass 
r’ idence Association of Mechanical Engi 
neers Monthly meeting fourth Tuesday each 
nth E. C. Bliss. president, 91 Sabine 
treet, Providence, R. I 


New England Foundrymen's Association: 
r second Wednesday of each 





Club, Boston, Mass Fred 
F. St Broadway, Cambridgeport, 
Mas 
Engineers’ Soclety of Western Pennsy! 
inia: monthly meeting third Tuesday El 
er K. Hiles, secretary, Fulton building, 
Pittsburg, Penn 


Superintendents’ and Foremen's Club of 
Cleveland: monthly meeting third Saturday 
Philip Frankel. secretary, 310 New England 
bullding, Cleveland, O. 


AMERICAN MACHINIST 


Western Society of Engineers, Chicago, Ill. 
Regular meeting first Wednesday evening 
of each month, excepting July and August. 
Secretary, J Warder, 1735 Monadnock 
block, Chicago, I1l. 


Philadelphia Foundrymen's’ Association; 
meetings first Wednesday of each month, 
Manufacturers Club, Philadelphia, Penn. 
Howard Evans, secretary, Pier 45 North, 
Vhiladelphia, Penn. 


WANTS 


Rate 25 cents per line for each insertion. 
About siz words make a line. No advertise- 
ments abbreviated. Copy should be sent to 
reach us not later than Friday noon for en- 
suing week's issue. Answers addressed to our 
care, 505 Pearl Street, New York, will be for- 
warded. Applicants may specifiy names to 
which their replies are not to be forwarded, 
but replies will not be returned. If not for- 
warded, they will be destroyed without notice. 
Vo information given by us regarding any 
advertiser using bor number. Original letters 
of recommendations or other papers of value 
should not be inelosed to unknown corres- 
pondents. Only bona-fide advertisements in- 
serted under this heading. No advertising 
accepted from any agency, association or 
individual charging a fee for “registration,” 
or a commission on wages of successful ap- 
plicants for situations. 








MISCELLANEOUS WANTS 


Caliper catalog free. E.G.Smith, Columbia, Pa. 

Special machinery developed and _manufac- 
tured. Tompkins Bros. Co., Troy, N. 

We buy or pay royalty for good patented 

machine or tool. Box 28Sz, AMrk. MACHINIST. 

Wanted Work f 

‘ 


” screw machines and 
gear cutter. Box 5 


75, AMERICAN MACILINIST. 

Light, fine machinery to order; models and 
electrical work specialty. E. O. Chase, New- 
ark, N. J 


Wanted—Second hand lathe, 16 feet be 


tween centers, U4-inch swing over carriage. 
Box 116, AMERICAN MACHINIST. 
Light and medinm weight machinery and 


duplicate parts built to order: tools, jigs, ete. 
MacCordy Mfg. Co., Amsterdam, N. Y. 


Punches and dies, jigs and fixtures, light 
and medium weight machinery, etc., built to 
order. Taylor-Shantz Co., Rochester, N. Y. 


Wanted—Machine and press work; tools, 
dies, jigs and machines built to order. The 
G. M. Diehl Machine Works, Wabash, Ind. 

Patents. C. L. Parker, Patent Attorney, 
ex-examiner Patent Office, 990 G St., Wash 
Ington, l. C. Write for Inventor's Handbook. 


Competent mechanical engineer, N. Y. City, 
designs special and automatic machines and 
tools for all kinds of duplicate work: high- 
est references Box S852, AMER. MACHINIST. 


General machine and tool and die work of 
every description solicited at hour rate or con- 
tract estimates furnished. James T. Carroll, 
526 Hunter's Point Ave., Long Island City, 
i we 


Light and medium weight machinery and 
small parts in quantities; also screw machine 
and punch press work, tools, jigs, dies and 
high grade machinery. The Elgin Tool Works, 
Elgin, Il. 


Large English firm of machine tool im- 
porters having showrooms and offices in Great 
Britain. France, Germany, Italy, India and 
Japan is wanting good agencies for machine 
tools of all kinds. tox 189, AMER. MACH. 


Wanted—Every mill, factory, foundry and 
machine shop in the United States which is 
for sale, as our experience of twenty years 
in the business gives us unequaled facilities for 
selling them: correspondence invited. Nichol- 
son & (Co., Factory Brokers, 150 Broadway, 
New York 


Wanted— Party or parties to buy outright 
or to take a license on the basic patents on 
the only automatic continuous solids and 
filter press in existence. pressing between 
cloths, loading and unloading automatically : 
pressing can be regulated to any extent with 
or without hydraulic or screws, or it can be 
run as an ordinary press at the same time 
doing away with the trouble of taking apart 
the machine to run over the cakes: manufac 
turers will require no special machinery: the 
press can be seen In operation and a thorough 
investigation made of its many possibilities. 
K. S Berrigan, sole owner, 136 North Centre 
street, Orange, N. J 

An unusual opportunity is offered to a ma 
chine shop properly equipped to take up the 
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manufacture of a line of machine tools which 
have special features of advantage, and should 
be interesting to all users; the shop equip- 
ment required would be classed medium to 
large, with the usual range of milling ma- 
chines, screw machines, gear cutters, grind- 
ers, ete,; location preferred within 100 miles 
of New York; capacity to employ 200 to 300 
machinists, which can be increased 50 to 100 
per cent.; arrangements could be made on a 
contract basis, or would undertake to organ- 
ize and manage a shop for this line onty, if 
suitable plant with moderate amount of cap- 
ital was available: this is a straight business 
proposition and correspondence is_ solicited 
from those really interested as to location and 
present equipment, space for enlargemeuts, 
ete. Box 118, AMERICAN MACHINIST. 








I LELP W ANTED 
Classification indicates present address of 
advertiser, nothing else. 


CANADA 

Wanted—Experienced rate fixer; man com- 
petent to take full charge of rate department ; 
must have knowledge all classes machinery 
operations, large and small work; in reply 
state salary required and when disengaged. 
Box 102, AMERICAN MACHINIST. 

Chief draftsman for mechanical department 
of large corporation building a general line 
of cranes, coal and ore handling machinery, 
ete.; must be a man of large experience and 
have good knowledge of structural work; po- 
sition permanent at good salary; location, 
northeast. Box 61, AMERICAN MACHINIST. 

CONNECTICUT 

Wanted—Detail draftsman of two or three 
years’ experience for mill engineering work, 
Engineering Dept., American Thread Co., 
Willimantic Mills, Willimantic, Conn. 

INDIANA 

Wanted—A man who has made gearing and 
gear cutting a specialty; one who under- 
stands gearing technically ; Interesting propo- 
sition for right party. Box 111, Am. Macn. 


IOWA 


Wanted—General superintendent, capable 
of taking complete charge of thriving and 
fast growing factory making general line of 
steel stampings; location in good mid-western 
city; runs about thirty punch presses, with 
full supplemental equipment, employs seventy 
operatives; must be first class executive, good 
disciplinarian, able to handle labor, and to 
turn out the work; only thoroughly equipped 
and experienced man need apply; place de- 
mands a good man and will pay for him, 
but wants full value received; no beginners 
or failures wanted, but the chance of a life- 
time tor the right man; state fully and 
clearly your qualifications, experience, age 
and salary desired; all will be held strictly 
confidential. Address “X," Box 50, Am. Ma. 

KENTUCKY 

The Universal Stenotype Company, Owens- 
boro, Ky., organizing factory for production 
of writing machine, requires services of tool- 
makers, die makers, machinists, screw = mn:- 
chine men and punch press men; only appli- 
cations from mechanics having best of reier- 
ences will be considered; young men _pre- 
ferred; fine opportunity for rapid advance- 
ment. Address “Superintendent,” enclosing 
relterences 

MASSACHUSETTS 


Speed boss wanted, a first class, thoroughly 
practical man that has had experience as fore- 
man or speed boss in an engine or pump 
plant; this man is wanted to go right on the 
machines and show the operatives, and is not 
wanted as an office statistician. Write very 
fully to Box 100, AMERICAN MACHINIST. — 

Draftsman Wanted-——An experienced me- 
chanical draftsman, preferable with a_ tech- 
nical educaticn, or a number of years’ prac- 
tical shop experience, by a large manufactur- 
ing concern in Massachusetts; state age, ex- 
perience and salary expected by addressing 
“Chief Draftsman,” Box 109, AMER. MACH. 

Wanted—First class tool designer to take 
charge of tool drafting room of manufactur- 
ing company: must be experienced and com- 
petent in design of jigs. fixtures, punches, 
dies and other special tools used for quantity 
production of light machine parts on an in- 
terchangeable basis: give technical education, 
detailed shop and office experience, places and 
periods of employment, references, age and 
salary expected. Address “ID,” Box 1574, 
Springtield, Mass. 

MICTIIIGAN 

Foreman wanted for light hardware manu- 
facturing in department of stamping and au- 
tomatic screw machines: give age, experience, 
references and wages required. tox 96, Am. M. 

Wanted—-Foreman for grinding department 
in roller bearing manufacturing plant in Mid- 


~ 
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dle West; must himself be an expert operator 


and able to work to very close limits; also 
able to get maximum output out of depart- 
ment and keep it coming; give detailed ex- 


perience, salary and references in first letter. 
Box 123, AMERICAN MACHINIST. 
Wanted—Gear expert; a large corporation 
will employ a first class bevel gear man who 
understands thoroughly the technical as well 
as the practical side of bevel gear production ; 





must be able to produce highest grade of 
hardened gears; liberal salary to man who 
can produce the goods; state age, experience 


and salary expected. Address Box 113, Am. M. 
MINNESOTA 


Wanted—First class foreman to take charge 
of manufacture of marine gasolene engines: 
one who thoroughly understands the handling 
of tools and the turning out of work in first 


class order; steady employment and good 
wages will be paid to the right man. Apply 
to the Campbell Motor Co., Wayzata, Minn., 


stating experience. 
MISSOURI 
Experienced designer on general machinery ; 
give reference, experience, education and sal- 
ary expected. Box 114, AMER. MACHINIST. 
NEW JERSEY 
Wanted—At once, mechanical draftsman for 
cranes; one with experience on structural 
work preferred; state salary and experience. 
Sprague Electric Works, Bloomfield, N. J. 
We will have openings for machinists and 
toolmakers during July; mail your applica- 
tion, giving references and wage at last place. 
Crane Motor Car Company, 96 West Seventh 


street, Bayonne, N. J. 

Instructor wanted to teach machine shop 
practice in well known trade school; fine, 
modern equipment of tools and machines: sal- 


ary $900 for tirst year; excellent opportunity 
for young man who wishes to obtain teaching 
experience ; general education not as import- 
ant as high character, adaptability, thorough 


knowledge of machine shop practice § and 
courtesy and squareness in handling men; 
state fully about yourself in regard to the 
above points and name three or four refer- 
ences to whom we may write If you have 


had promotions of any kind tell us of them, 
Box 115, AMERICAN MACHINIST. 
NEW you 

Wanted—Draftsmen, experienced on_ tools, 
jigs and fixtures for the manufacture of small 
interchangeable parts; state age, experience 
in detail and salary expected. Box 124, Am. M. 

Wanted—Salesman to handle a complete 
line of planing mill exhausters, steel plate 
fans, blowers, dust collectors, ventilators, etc., 
on a commission basis; liberal terms and 
choice of territory to reliable parties. Address 
Box 107, AMERICAN MACHINIST. 

Wanted— Machinists wanted. lathe hands, 
screw machine hands, etc.; steady position, 
desirable surroundings, good wages, no labor 
trouble. Apply by letter, giving account of 
past experience. Maxwell-Briscoe Motor Co., 
Employment Bureau, Tarrytown, N a 

Wanted—Stenographer, having knowledge of 
steel business, competent to handle simple 
correspondence without dictation; opportun- 
ity for right person to advance to position of 
private secretary. Address, stating age, ex 
perience and salary expected, “Steelmaker,” 
AMERICAN MACHINIST. 

Salesmen—Manufacturers of a well known 
special machine used by the metal working 
trades seek the services of competent sales- 
men as field representatives to handle this 
machine exclusively; ability to make good on 
large propositions is essential, and familiarity 
with turret lathe practice desirable. Address 
tox 108, AMERICAN MACHINIST, 

Wanted—A young man in the machine tool 
business, selling department, location New 
York: must be a fairly good draftsman: gen- 
eral mechanical training advantageous: mod- 
erate salary with good chance for advance- 
ment; the right man should make this posi- 
tion valuable. Apply by hand written letter, 


giving age and general statement of experi 
ence. Box 117, AMERICAN MACHINIST. 
Wanted— Machinery salesman, live and en- 
ergetic, with theoretical and practical experi- 
ence in gear cutting, for selling high grade, 
well known line of modern gear cutting ma- 
chines; first class opportunity for capable 


hustler: state age, salary desired, former ex- 
perience and territory covered: only men with 


thorough experience in gear cutting line will 
be considered. “S. G.." AMeR. MACHINIST. 


NORTH 
Wanted—German-American mechanic, who 
has some knowledge of mechanical drawing, 
as foreman of machine shop In small town: 
state experience, present position, age and sal- 


CAROLINA 


ary expected. S. Parker, Pine Town, N. C. 
OHIO 
Wanted——High class machinist for tool 


room. Box 119, AMERICAN MACHINIST. 


AMERICAN MACHiNIST 


Wanted—An experienced operator on auto- 
matic screw machine; must be capable of es- 
timating on work; also designing the tools for 
same. Box 97, AMERICAN MACHINIST. 

Wanted—Assistant foundry foreman in 
grey iron foundry; state experience, class of 
work, former employer, age, salary expected 
and when free to take position. Box 103, 
AMERICAN MACHINIST. 

Wanted—First class machinists, toolmakers, 
die sinkers, lathe, planer, drill press, screw 
machine, boring and milling machine oper- 
ators, wood ana metal patternmakers, brass 
polishers, buffers, finishers, millwrights, ham- 
mermen and blacksmiths, who wish to in- 
crease their opportunities, to register with the 
free Employment Department of the National 
Metal Trades Association, New England Bulld- 
ing, Cleveland, Ohio. 

Wanted—General superintendent to take 
charge of a sheet metal stove shop employing 
1000 men; must be thoroughly familiar with 
sheet metal work, factory management and 
equipment; he must be strictly sober, efficient 
and have good constructive ability, and be 
able to furnish first class references as to 
character, experience and ability: only those 
who can fully qualify need apply. Address 
“Supt.,” Box 80, AMERICAN MACHINIST. 


PENNSYLVANIA 


Wanted—Instructors in mechanical engin- 
eering, in electrical engineering and in me 


chanical drawing at an eastern institution; ap- 
plicants must be graduates of technical 
schools, preferably with one or two years’ 
practical experience, Box 78, AMeR. MacH. 


The Monotype School is maintained to 
train young men to meet the constant de 
mand for operators of our type casting and 
composing machine; these operators do so 
well that we receive more applications for 
places than can be filled; these qualifications 


carry most weight: Common sense. automatic 
machinery experience, printing office experi- 
ence. type foundry experience: Full partic 


ulars will be furnished to inquirers who fur 
nish the same information about themselves, 
and mention this paper. Lanston Monotype 
Machine Co., Philadelphia 

Wanted—General superintendent for manu- 
facturing plant established nearly thirty 
years, whose product is standard and com- 


prises the largest line of its kind in the 
world: light and medium manufacturing, in- 


terchangeable parts and where the production 
of volume, decreased costs and the proper 
layout of machinery and work are essential; 
a practical experienced man to be in charge 
of factory, production and the manufacturing 
generally; only experienced men of thor- 
oughly good character and habits will be con- 
sidered and who are capable of handling men, 
introducing improved methods, and _thor- 
oughly familiar with cost systems, stock sys- 


tems and modern shop practice: state refer- 
ences, experience, past and present employ- 
ment, age and salary expected in first letter. 


Box 76, AMERICAN MACHINIST. 


VERMONT 


Salesmen—We want several salesmen to 
sell Gridley automatics: applicants should 
give full particulars as to experience and 


state salary expected. Windsor Machine Co., 


Windsor, Vt 


VIRGINIA 
Wanted—aA first class draftsman, one hav- 
ing experience in elevator designing and lay- 
outs preferred; state experience, age and sal- 
ary expected. Westbrook Elevator Company, 











Danville, Va. 
WASHINGTON 
Wanted—An assistant foreman. voung and 
uptodate, who understands sawmill and en- 
gine work, to have charge of floor and bench 
hands: from 15 to 30 men under, him: good 
job for the right man. Address mner Iron 
Works, Everett, Wash. 
WISCONSIN 
Wanied—Foreman for ma‘hine shop de- 
partment, fifty operatives, near Chicago: we 
want a man about thirty-five vears of age 
that can show results. Box 125, Am. Macr. 
_— y < 
SITUATIONS WANTED 
Classification indicates present address o? 


advertiser, nothing else. 


CONNECTICUT 


Foreign sales manager, American. with 
eleven years’ selling experience in Europe, 
speaking French and German, wishes to make 


manufacturer as foreign 
representative, located 
machinery and 
MACHINIST 


connection with 
sales manager or 
abroad: special experience in 
kindred lines. Box 99, AMER 
VAINE 

Manager or superintendent of machine shop 
forge or foundry: first class references. Box 
996, AMERICAN MACHINIST. 


MASSACHUSETTS 
An experienced executive and 


pogetient me 
chanic, competent draftsman anc 


designer of 


tools and special machinery, desires respon- 
sible position. Box 120, AMER. MACHINIST. 

Experienced machine tool salesman with 
extensive acquaintance In the East and Mid- 
die West, wants position; can show a splendid 
record and give best of references. tox S4, 


AMERICAN MACHINIST 


Hustling, uptodate machine shop superin- 
tendent, with 20 years’ varied experience, 
manufacturing special and general machinery, 
wants position; location not important; best 


of references, Box 85, AMER. MACHINIST. 


NEW YoRK 


Master mechanic and chief planner desires 
change; capable man, large job; splendid 
record. W. J. H., AMER. MACH. 


Designer, 50, ten years’ experience special 
machinery, tools, ete. also experimental 
work, desires position in New York City. Box 
101, AMERICAN MACHINIST. 


Position as foreman designer on tools, jigs 
and special machinery; have had ten years’ 
practical experience; wish to engage with 
permanent concern. Box 122, AMren. Macu, 
engineer ; 


Manufacturing thoroughly 


grounded in different phases of light and 
medium manufacturing on large scale; suc- 
cessful record, with present employers ten 
years. tox 900, AMERICAN MACHINIST. 


gineer, German graduate, age 
automatic, conveying 
machinery, labor saver and 
desires position with manufac 
Box 106, AMER. MACHINIS?. 


Mechanical « 
32, expert designer of 
and elevating 
systematizer, 
turing concern. 


Superintendent, 14 years in charge of man- 


ufacturing and building high class automatie 
machinery and machine tools: good organizer 
of shop system that will show good profits; 
New York’or New Jersey preferred. Box 83, 
AMERICAN MACHINIS 

Manager or general superintendent: can 
make the price, sell output, improvements 
permanent, broad lines, individual effort sys- 
tem for help, direct through strong organiza 
tion, practical experience: no trifling: shop 
or foundry : now employed. Address “Execu- 


tive,” AMERICAN MACHINIST. 


OHIO 
First class plater, polisher and buffer who 
has had 20 years" experience and desires to 


make a change; can furnish good reference 
“L. F. K.," AMERICAN MACHINIST 


Wanted—Position by tool room foreman: 
A-1 mechanic in punch and die, also drop 
forge die work, open for engagement August 
15. tox 121, AMERICAN MACHINIST 

Chief tool designer or master mechanic de- 
sires making a change in the near future and 
invites correspondence from parties, re iring 
the services of such a man; specialist in up- 


cost red ion 
Box 


todate production methods and 
in making interchangeable machinery. 
86, AMERICAN MACHINIST. 

PENN VANIA 


Draftsman and tool designer with shop ex- 














perience will be open for position about ug 
ust 5; age 27. Box 110, AMER. MACHINIST 

Wanted Responsible position by an expert 
tool and instrument make 32 vears j 
ried, with 15 years’ experience in fine tools 
dies, instrument, experimental and model 
work, inventive and executive ability any 
one desiring the service of a man well upto- 
date in the manufacture of fine inter nie- 
able parts will find it to their advantage in 
answering this ad. to Box 112, AM. Macu 

For SALE 

Machine shop for sale in a manufacturing 
town in New lerse\ saw tooth roof ind 
steam heated; lathes from 8 inches up to 42 
inches good « nee for one or two bright 
mechanics to invest a few thousand dollars; 
an excellent opening for automobile shop and 
foundry along with present business Box 
SS, AMERICAN MACHINIST 

For Sale—Outright, or will license to one 
or more, the basic patents on the only auto- 
matic, continuous, solids and filter press in 
existence pressing between cloths. loading 
and unioading automatically pressure can be 
regulated to any extent without or with hy 
draulic or screws, or it can be run as an 
ordinary press: at the same time doing away 
with the trouble of taking the machine apart 
to remove the cakes: manufacturers will 
require no special machinery the press can 
be seen In operation and a thorough investi 


gation can be made of its great possibilities 
.. S. Berrigan, owner, 136 North Centre 
street, Orange, N. J 


sole 
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Talks With Our Readers 


Have -you ever considered 
the power of advertising and 
the wide variety of its mod- 


ern applications? 


About a month ago several of 
the churches in a certain dis- 
trict of Brooklyn combined to 
hold union services for a num- 
ber of weeks. Only one 
church in the neighborhood 
was not included, and the at- 
tendance at this one quickly 
dropped to a very few staunch 


standbys. 


The pastor saw that some- 
thing must be done to meet 
the competition so he secured 
the services of a very fine con- 
tralto and advertised that she 
would sing in his church every 


Sunday night. 


Since then he has had to have 
rows of chairs put in back of 


the regular pews. 


Two months ago a small 
church in Montclair spent 
The 


attendance was doubled and 


$60 in advertising. 
the increase in the collections 


in two Sundays more than 


paid for the advertising. 


Advertising is used in almost 


every field of work today. 


By The Sales Manager 


It has elected candidates to 
office, carried bond issues at 
the polls, raised money for 
charity, stopped strikes, popu- 
lated towns, cities and states. 


Advertising is one of the most 
powerful of modern institu- 


tions. It is our great Na- 





tional antidote for stagnation. 





Suppose some manufacturer 
today should stop improving 
his product and let it fall be- 
hind the times, and suppose 
his rival kept on making all 
the improvements that pro- 
gress, new discoveries and new 


ideas made possible. 


How long would the first be 


able to stay in business? 
Not many moons—and why? 


Because competitive adver- 
tising would soon point out 
the widening chasm between 
the old, stagnant product and 
the up-to-date, improved 
article. 


Advertising is a goad—in its 
lexicon there’s no such word 
as ‘‘quit.”’ 


It forces the whole manufac- 
turing world to keep on the 


jump—to do new things—to 
evolve new ideas—to better 
quality—to make honest 
prices. 


To those who conscientiously 
use advertising as a salesman, 
it brings good business returns. 


To those who ‘“‘read, mark and 
inwardly digest’”’ advertising, 
it gives the power and ability 
to buy wisely, reasonably and 
profitably. 


The rule must work both 


ways, or it won’t work either. 


“A good article, good adver- 
tising, good results for the 
buyer ’’—that’s the formula— 
and you can’t supply a “ bad”’ 
for any one of those three 
‘“goods”’ and get away with 
it! 


Cultivate your acquaintance 


with the advertisements in 





your paper—they are put 
there at great expense, for 


your benefit. 


Only reliable products can be 


continuously advertised. 
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Abrasive Materials 
American Emery Wheel Co... 


Accumulators, -* draulic 
Niles-Bement-l ‘ond 
3, 


Watson Stillman Co 


Chicago Pneumatic Tool Co.. 


a rbor egy “9g 


Nile s- Be ment- I’ ‘ond Cc 0., 


& Mor man Co 


Drill & Machine 
Cc sib thiads ai a aoeras oe aa ce 
Pratt & Ww hitney eer 


Wilmarth & Morman Co 
Babbitt Metals 


Baird Machine 


Bars, Boring 


Niles “Th ment pond Co., 


=p and Roller 


Royersford F ar y, 


lie-Casting Co 
Belt Clamps 


Hoggson & Pettis Mfg. 


Ittixon Crucible 


g Equipment and 


es-Bement- ™ md 





Rending Machines, Plate 
Long & Allstatter Co........ 92 


Niles-Bement-l’ond Co., 

3, 48 to 47 and 79 
Getiess & Coa., Wile oc ccccccve 36 
Toledo Mach. & Tool Co...... 109 


Bending Machines, Power 
National Machinery Co.. -121 


Niles-Bement- I ‘ond Co., 
3, 43 to 47 and 79 
Sellers & Co., WM...cccccees 36 


Blanks, Nuts and Screw 
Electric Welding Products Co.,102 
Blocks, Chain 

Hoists, Hand 

Blocks, Driving 

Nicholson & Co., W. H....... 120 


Blowers 
American Gas Furnace Co.... 97 


See 


Chicago Flexible Shaft Co... 96 
Garwood Electric Co.........119 
General Electric Co......... 118 
Niles-Bement Pond Co., 

3, 43 to 47 ant 7 
a s FY. aera 


Westinghouse Elec. & Mfg. Co. 1i9 
Bolt and Nut Machinery 


Heme Meber. CO. cessccsesds 94 
Davis Machine Co., W. P..... 8° 
Detrick & Harvey Mach. Co..114 
nen (0. .sachewene seas 121 


Harrington, 
Landis Machine 
McCabe, J. 

Motch & 


Son & Co., Edwin. 89 
lin din tkiin ets 92 
.78 and 88 
Me r rywe athe r Ma- 
7 Serr ee 78 
National-Acme Mfg. Co....... 
National Machinery 
ew GEOG Beet. CO. wccccccs 86 
Newton Machine Tool Wks... 19 
Niles-Bement-lond Co. 


3, 43 to 47 and 79 

Prentiss Tool & Supply Co... Zs 
eee a Se, Wiis ccesscees 

Standard Engineering Co. 137 
Waterbury-Farrel Fdry. and 

7. errr 50 

Wiley & Russell Mfg. Co..... 95 


Bolts and Nuts 

Electric Welding Products Co.,102 
National-Acme Mfg. Co...... 134 
Bone for Case-Hardening 
Rogers & Hubbard Co....... 102 
Books, Technical 
McGraw-Hill Book Co........ 72 
Boosters 

Burke Blectrie Co...ccccecces 120 


Garwood Electric Co..... 119 
General Electric Co.......... 1is 
Westinghouse Elec. & Mfg. Co.119 
Boring and Turning Mills, 
Vertical 

American Tool Wks. Co..... - § 
SO —Ee eee 93 
metts Machine Co.....csccces 9 
Bullard Machine Tool Co 

70 and 71 
Colburn Mach. Tool ie wedete 127 
Flather Mfg. Co : 114 
Gisholt Machine y \itrtabeiartanct 82 


Harrington. Son & Co., Edwin. 89 
Manning, Maxwell & Moore...12S 
Marshall & Huschart Machin- 

80 


Ci ee aan reewe sek eaenun 
DC. Mi sc naeewes 78 and 88 
Mitts & Merrill......... + ae 
Newton Machine Tool Wks... 19 
Niles-Bement-Pond Co., 

3, 43 to 47 and 79 
eee & Oe, WR. ccncennese 36 
Wormer Mehry. Co., C. C. . 79 


Boring, Drilling and Milling 
Machines, Horizontal 


Barnes Co., W. F. & John. — 


feaman & Smith Co. .25 and106 
Betts Machine Co........... 

Detrick & Harvey Mach Oo.".118 
Fitchburg Machine Works.... 34 
Fosdick Mach. Tool Co....... 32 
Gisholt Machine Co.......... 82 
Hoefer Mfg. Co........ 125 
Johnson Jr. & Co.. I. H..... 90 
Lucas Machine Tool Co...... R8 


Manning, Maxwell & Moore...128 
Ps D. Meeaneacas 78 and 88 
Motch & Merryweather Ma- 

DE TR 
New Haven Mfg. Co. 


otert . 86 
Newton Machine Tool Wks... 19 





Boring, Drilling and Milling 

Machines, Horizontal—Cont. 
Niles-Bement-Pond Co., 

3, 43 to ‘47 and 79 

Prentiss Tool & Supply Co... 78 

Rochester Boring Machine Co. a3 


Rockford ag Mach. Co...13 
Meerers & CO, Wilke cccccccees 36 
Springfield Math Tool Co.... 49 
Vandyck Churchill Co........103 
Boring Tools 

Armstrong Bros. Tool Co... .126 
Grant Mfg. & Machine Co.... 90 
Western Tool & Mfg. Co..... 103 
Brazing 

Goodyear, Inc., Nelson....... 102 
Sanford Mfg. Co., F. C...... 100 
Broaching Machines 
Harrington, Son & Co., Edwin. 89 
Lapointe Mach. Tool Co.... 77 


Pratt & Whitney Co....2 and 48 


Buckets, Coal 


Biak-Belt Co. ccesccces soudes 75 
Bulldozers 
a OS, Oe os 
National Machinery Co...... 121 
Niles-Bement-l’ond Co., 

3, 43 to 47 and 79 
Prentiss Tool & peopty oes 
Toledo Mach. & Tool Co..... 109 
Burnishing Machinery 
Beets Ball Co. .cccccesesse 92 
Butt Drilling and Milling 


Machines 
Senster Ce. F. Be. cccces ccna & 


Cabinets, Tool 
Armstrong Bros. Tool Co..... 
Hammacher, Schlemmer & Co. 
Morse Twist Drill & Mach. Co. 
Calipers 
Athol Machine Co........... 115 
Brown & Sharpe Mfg. Co.. 

55 and 136 
Schuchardt & Schiitte. .83 and 1: + 
De Tih. Os Bicewvaneseses 
SOUS ie. Be Be cccccevsus 132 
Cam Cutting Machinery 


Garvin Machine Co..73 and tty 
Rowbottom Machine Co...... 


126 
65 
59 


Cams 


Bilgram Machine Works..... 113 
Boston Gear Works...... ones Be 
Rowbottom Machine Co...... 117 
Carbonizing 
American Gas Furnace Co... 97 
Carborundum 

See Grinding Wheels. 

Cars, Industrial 

DE WN can ce eeneada ° 
Case-Hardening 

American Gas Furnace Co... 97 


Chicage Flexible Shaft Co.... 96 
Rogers & Hubbard Co....... 102 
Williams & Co., eeesans 85 
Castings, Aluminum 

Lumen Bearing Co.......... 102 


Castings, Brass and Bronze 


Coe Ge, « ccacseedns 102 
lumen Bearing Co.......... 102 
Castings, Die Molded 

TDoehler Die Casting Co..... 101 
Pen Mee. i, wceeneseas 96 


Lumen Bearing Co. Se 
Precision Die-Casting Ce. eces 


Veeder Ble. CO... cccccceses 
Castings, Iron 
Athol Machine Co........... 115 
Brown & Sharpe Mfg. Co 

55 and 136 
SS eee eee 75 
Pequonnock Foundry, ‘Inc. . 126 
Springfield Machine Tool Co.. 49 
Teer Me WOM GO. cc cs cceses ‘123 
WE DEE, Gc éwcecscesen 81 
Castings, Steel 


National Brake & Electric Co.105 
Tnited Engr. & Fdryv. Cc ....109 


Castings, Vanadium 
American Vanadium Ce... .. 97 


Cement, Iron 
Smooth-On Mfg. Ce........--100 





Centering Machines 


Iiendey Machine Co......... 
_ ‘abe, J. 


Pratt & Whitney « e o. 
Wells & Son Co., F. E 


Whiton Mach. Co., D. E..... 


Centers, Planer 
Carter & Hakes Mach. 
Cincinnati Vlaner 
Morse Twist Drill & Mach. Co. 
New Haven Mfg. Co.... 
Pratt & W 2 ow Co 
Reed Co. 


Co. 


Woodward & Powell Planer Co, 


Chains, Driving 

Baldwin Chain & Mfg. 
Diamond Chain & Mfg. 
Link-Beit Co 
Morse 
Whitney Mfg. 
Checking Machines 
Acme Machine 


Brown & Sharpe Mfg. Co.., 


55 and 136 
Cleveland Automatic Machine 


Co. 
Garvin Machine Co..73 


Gisholt Machine Co.......... 
Pe ie ie ae «és 
Jones & Lamson Machine Co., 

12, 13 and 


Johnson Jr. 


LeBlond Mach. Tool Co., R 


e - and "136 


Pe Cs Matrekead and § 
Niles-Bement-I ‘ond Co. 

3, 43 to 47 and 
Potter & Johnston.....20 a 
Pratt & W + aad Co >; 
"bo Rea 
Warner & ALD EPewndeuee 


Windsor Machine Co.... 


Chucks, Drill 


Almond Mfg. Co., 
Brown & Co., 


Cleveland Twist Drill Co 
Cushman Chuck 
Detroit Twist Drill Co... 
Groénkvist Drill Chuck Co. 
Ilorton & Son Co., 
Jacobs Mfg. 
Morrow Mfg. 


Morse Twist Drill & Mach. 
Sak 20000 Seeeedae eu c40es 
Niles-Bement-Pond Co. 
3, 43 to "47 
Pratt Chuck Co............. 106 
Skinner Chuck Co........... 


Btandara Teel Co. ....sscceos 


Trump Bros. Mach. 
Union Mfg. Co... salsa 
Whitman & Barnes" Mfz. ry 

Whitney 
Ww hiton Mach. 


Chucks, Lathe 


Cushman Chuck Co......... 
Gisholt Machine Co......... 


Hoggson & Pettis Mfg. 
Horton & Son Co... E 


Horton Machine Co., S. E.... 


Jones & Lamson Machine Co.. 


12, 18 and 


Co., 


Niles-Bement-TP° wr | 
3, to "47 


Pratt Chuck Co. 


Skinner Chuck Co.. a es aaa 
ck. Oe Beewas 


Union Mfg. 
Whiton Mach. 


Chucks, Magnetic 
Walker & Co., 
Chucks, Planer 


Cincinnati Planer Co. 
Harrington & Son Co., Edwin. 
New Haven Mfg. Co.... 
Niles-Bement-Pond (Co. 

3, 48 to 47 
Skinner Chuck Co........ 


Se Se Weds cende'n eee 


Chucks, Split 


Ames Co.. 
Rivett Lathe 
Sloan & Chace Mfg. 
Stark Tool 











ile 4a eee 


“Sand 4 


GBs acc 
Boston Gear Works.......... 


i ere 
a 


. fs 
American Tool Wks. Co...... 


and 4s 


Celfor Tool Co.:............ 
ee 


PVtisscseened 
Sa ai deh ee oe 107 


and 7 


ee 
Co., ys E PF 


3 und 
Pratt & Whitney Co....2 and 48 
, 1 


and 79 
os ae 


Se 
OE. eee 
a 
SE Cee 
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24 Whitney Hand Millers 


In One Department Of The Underwood Typewriter Co. 





HESE millers are known the world over for their wide range of 
work. Thousands of milling operations are being made on ex- 
pensive power (feed) milling machines that could be done quicker 

and to better advantage on this Hand and Weight (feed) Miller costing 
half the money. A number of individual customers are operating over 
100 of these tools and the variety of work produced on same would 
surprise you. We make more of a specialty of Hand Millers than any 
other company in the world. 

Chains of all types for power transmission. 

Also 20-Inch Water Tool Grinders, Keys and Cutters for the 

‘Woodruff Patent System of Keying.’”’ Presto Drill Chucks, Collets 
and Friction Tapping Devices. 





We’ve Catalogs giving full details on complete Whitney line. 
Let us know in what you are interested and we'll 
gladly send particulars. 


itt eh 


P WHITNEY Os Qo 
PAT SEPT O04 
Se 


= 





Woodruff Machine Key, No.1 


The Whitney Mfg. Co., Hartford, Conn. 


C. W. Burton, Griffiths & Co., London 
Foreign Agents < Fenwick Freres & Co., Paris 
F. G. Kretschmer & Co., Frankfurt, A. M., Germany 
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Clamps Counters, Revolution 
rown & Sharpe Mfg. Co., Durbrow & Hearne Mfg. Co... 81 
a ' 55 and 136 |] (irant Mfg. & Machine Co se 90 
Hammacher, Schlemmer & Co. 65 Recording Register and Fare 
Hoggson & — Mfg. Co. . 106 i ah, «vcgoneeoes ee ae oud 81 
Starrett Co. 7 RPT REO 2 eS ee eee 81 
Western Tool . Mfg. Co .103 | Se huchardt & Schiitte. sand 126 
Williams & Co., J. H.......-- 85 | Veeder Mfg. Co......+...+6. 81 
Clocks, Time Countershafts 
Calculagraph Co........ ‘ 81 |} Almond Mfg. Co., T. R.....-- 106 
Brown & Sharpe Mfg. Co., 
Clocks, Watchmen’s 55 and 13 
Holtzer-Cabot Electric Co.. 120 | Coates Clipper Mfg. Co.......128 
Hill Slotter People.......... 93 
Clutches, Friction Ivans Friction Cone Co...... 110 
American Tool & Machine Co. 94 | Grant Mfg. & Mach. Co...... 90 
Caldwell & Sons Co. H. Ww... 95 | LeB!lond Mach. Tool Co., R. K., ; 
Evans Friction ¢ o 110 63 and 136 
Johnson Mach. Co., Cat yle..114] MeCabe, J, J........ and 88 
DEMEOER Cis ccccesceseoduan 75 | Manufacturing E SINE. and 
New Haven Mfg. Co 86 Engineering Co. ..cccccecs 79 
Niles-Bement-ond Co., Norton Grinding Co......... 658 
8. 428 to 47 and 79 | Safety Emery Wheel Co...... 117 
Oesterlein Machine Co....... 30 Countershafts, Friction 
Coal Handling Machinery Dill Slotter People.......... 93 
ONS” Er ret 75 | Evans Friction Cone Co...... 110 
; ee Warner & Swasey Co........ 39 
Coilers’ Spring Wilmarth & Morman Co...... 116 
Garvin Machine Co..73 and 106 Countian — Printing 
Colleges Wheels 
Wentworth Institute......... 93 | lboehler Die ¢ ~asting + See 101 
: rankiin Mie. Co..ccccecesits 96 
Collets , 
Whitney Mfg. Co..........+- 53 Counting Machines ; 
: Recording Register and Fare 
Compound, Pipe Joint ee es Mecagerme 
Dixon Crucible Co., Joseph... 92 | Couplers, Hose 
Smooth-On Mfg. Co.........- 100 Chicago Pneumatic Tool Co...104 
Compressors, Air Independent neu. Tool Co...105 
Blanchard Mach. Co..94 and 127 | mgersoll-Rand Co......... - 105 
Suu \ Compressor Co. tees 105 Couplings 
: ane? 5 x a eee a ++ Almond Mfc. Co.. T. R.....<- 106 
ae tence. ool Co. 108 | Calawell & Bons Co.. H. W... 95 
me ec el i ald apeliaaantates > avis Machine Co. W. P..... 87 
re ee : | National Tube Co........... 102 
Laidlaw-lDunn-Gordon Co,.....104 Nicholson & Co.. W. H 120 
National Brake & Electric Co.105 cholst bs eee e Ebecccsess « 
Sullivan Machinery Co 105 Niles-Bement-Pond Co., _ 
‘ tit i « oS \“MVeeeeee 3, 13 , to 47 and 79 
Compressors, Gas Sellers & Co., Wm. tees eeeee 36 
Bury Compressor Co.........105 Standard Gauge Steel Co..... 101 
Chicago Pneumatic Tool Co..104 | Cranes 
ipoerealicmmme €O,.s66ee sees 105 Brown Holsting Mehry. Co...100 
Conduit, Interior Chicago Pneumatic Tool Co...104 
—_— ’ oo ‘ NS OCC Cr ee 75 
Sprague Electric Co..... - 119 Manning, Maxwell & Moore...128 
. — Pn Ci sae s+ ee ane we 110 
Cones, Friction Moore Co., Franklin......... 110 
Kivans Friction Cone Co...... 110 Niles-Bement-Pond Co.. 
, ; : 3, 48 to 47 and 79 
Connecting Rods and Straps Nerthern Basineering Works. 116 
Electric Welding Products Co.102 | Sellers & Co.. Wm.........--. 36 
Standard Gauge Steel Co. -100 | Shaw Electric Crane Co.....110 
Tindel-Morris CO0......-cecece 103 | shepard Electric Crane & 
oe Ck cheweceweww eas 10 
Contract Work | United Engr. & Fdry. Co 109 
. ~- | Vandyvek Churchill Co...... 103 
Blanchard Mach. Co..94 and 127 a ae ee ee 
fcaivar ach Gee ©. a. . 92 Yale & Towne Mfg. Co...... 110 
Meisel Press & Mfg. Co....114 |) Crank Pin Turning Ma- 
Merritt, Jos..... ereresecceese 50 | chines 
Morrow Mig. CO. .cccccrceves 107 a ae ey ‘ 
Poole Engineering & Mach. Co.113 | eed. ky Te 
Rowbottom Machine Co...... 117 | erwoc —* A , 0: 
Sloan & Chace Mfg. Co...... g7 | Underwood Co, H. B....... 103 
Tete, €. Be csancaccesetooenoes Sl Crank Shafts 
Controllers and Starters, Standard Gauge Steel Co..... 100 
Electric Tindel-Morris Co......ee2e0- 103 
General Electric Co....... 118 | Crucibles 
Westinghouse Elec. & Mfg. Co.119 | Dixon Crucible Co., Jos...... 92 
Conveying Machinery | Crushers 
Niles-Bement-Pond Co., 
srown Hoisting Mechry. 110 3, 43 to 47 and 79 
eS * £2 Ree er rere ee 75 é 
Manning, Maxwell & Moore...128 | Cupelas and Ladles, Foun- 
dry 
Coping Machines Paxson Co., J. Waeeceecseces 105 
Long & Allstatter Co........ 92 | Cutters, Milling 
Niles-Bement-Pond Co., - Sees OO 66 rnkdadees ee8% 14 
3, 43 to 47 and 79 tarber-Colman Co. ..... SW 
Corundum tecker Milling Machine Co. 23 
Boker & Co., Hermann...... 129 
See Grinding Wheels Brown & Sharpe Mfg. Co. 
‘ ’ 55 and 136 
Cotter Pin Machinery Cleveland Twist Drill Co....136 
Shuster Co., F. B.......+-++- 81 | Detroit Twist Drill Co....... 80 
Ingersoll Milling Machine Co. 14 
Cotters Kearney & Trecker........ 26 
_ | Morse Twist Drill & Mach. Co, 59 
Cleveland Twist Drill Co....136 | pratt & Whitney Co....2 and 48 
Morse Twist Drill & Mach. Co. 59 | Sloan & Chace Mfg. Co...... 87 
Shuster Co., F. B.......-+e+- 81] Standard Tool Co........... 26 
Standard Tool Co......... 26 | vahor Mfe. Co 99 
Union Twist Drill Co........ 67 | Unfon Twist Drill Co........ 67 
Whitman & Barnes Co 74 | Ward & Son, Edgar T....... 98 
Counterbores Cutting-Off Machines 
Cleveland Twist Drill Co....136 | Armstrong Bros. Tool Co..... 126 
Detroit Twist Drill Co....... 80 | Bignall & Keeler Mfg. Co.....121 
Morse Twist Drill & Mach. Co. 59 | Brown & Sharpe Mfg. Co., 
Pratt & Whitney Co. 2 and 48 5D and sae 
Slocomb Co... J. T 94 | Davis Machine Co., W. P..... 
Starrett Co. 1. S : 132 | Hurlbut-Rogers Mach. Co... 136 











MACHINIST—Section 


Cutting-off Machines—Cont. 


Johnson Jr. & Co., I. H...... 90 
en 2. Meenas cews 78 and 88 
Newton Machine Tool Wks... 19 
Pratt & Whitney Co....2 and 48 
Prentiss Tool & Supply Co... 78 
TimGel-Merews CO. .ccccccvces 103 
Warner & Swasey Co........ 39 
Cutting-Off Tools 

Armstrong Bros. Tool Co..... 126 
Billings & Spencer Co....... 91 
Cleveland Twist Drill Co....136 
Pratt & Whitney Co....2 and 48 
Western Tool & Mfg. Co..... 103 
(yclometers 

le ae . a 


Diamond Tools 


American Emery Wheel Wks.117 
lbessau's Sons, S...........- 116 

Dickinson, Thos. L.......... 50 
Safety Emery Wheel Co..... 117 


Dies, Sheet Metal 


American Tube & Stamping Co. rt 
Bliss Co., Ww 61 


Columbus Die, Tool & Mach 

"REA ari eR RE 2 Fuk 108 
Ferracute Machine Co....... 109 
New Haven Mfg. Co....... 86 
Niagara Machine & Tool W ks. 109 
Pratt & Whitney Co....2 and 48 
Toledo Mach. & Tool Co. .109 
Waltham Machine Works....114 
Dies, Sub-Press 
Pratt & Whitney Co....2 and = 
Sloan & Chace Mfg. Co...... 
Waltham Machine Works.... 114 
Dies, Threading, Opening 
Boker & Co., Hermann.,......129 
Errington, 2 Sees 107 
eee eked 121 
Geometric Tool Co.........--. 25 
Jones & Lamson Mach. Co., 

12, 13 and 50 

Pratt & Whitney Co....2 and 48 
Warner & Swasey Co........ 39 


Drawing Boards and Tables 


Washburn Shops.......cese>; 117 
Drill Speeder 
Geabems Be: OO. cccecccccsrs 12 


Drilling Machines, Bench 


Barnes Co., W. F. & John.... 33 
Hoefer Mfe. Co er : 65 
Pratt & Whitney Co....2 and 48 
Prentice Bros. Co....... 29 
Rockford Drilling Mach. Co..131 
Beeermey TOGE Oi... ss cscces 123 
Sloan & Chace Mfg. Co...... S7 
lL. S. Electrical Tool Co..... 114 
Drilling Machines, Boiler 
American Tool Works Co..... 8 
Cincinnati Bickford Tool Co.. 
10 and 11 
a a 21 
“ee a See 7S and 88 
Niles-Bement ond Co., 
3, 48 to 47 and 79 
Prentice Bree. CoO..ccccccces 29 
eee 36 
Drilling Machines, Multiple 
Spindle 
American Tool Wks. Co...... 8 
ee TO, sons casenes wees 93 
Barnes Co.. W & John 33 
6 eee 126 
Baush Mach. Tool Co 10 


Cincinnati Bickford Tool Co., 
10 and 11 
21 


a a eee 
Fosdick Mach. Tool Co...... 32 
Garvin Machine Co..73 and 106 
Harrington, Son & Co., Edwin. 89 
Ilenry & Wright Mfg. Co... ..123 
Iloefer Mfg < ; 125 
ren too. We Be cawecnes 123 
Manning, M: A: coil . Moore... 128 
McCabe, + eR --.48 and 88 
Newton Mach Tool Works 19 
Niles-Bement-Pond Co., 

3, 483 to 47 and 79 


Pratt & Whitney Co....2 and 48 
Prentice Bros. Co.. 29 
Prentiss Tool & Supply Co 78 
Nockford Drilling Mach. Co..131 
Sigourney Tool Co....... — 
Sellers & Co., Wm.......... 36 
Taylor & Fenn Co.......0<.% 123 


Drilling Machines, Portable 


Coates Clinnper Mfg. Co...... 128 
Dallett. Thos. H..... 105 
eeme Wee. Oe. «<0 cess 92 
Ingersoll-Rand Co.. 105 
Newton Machine Tool Wks. 19 
Niles-Bement-Pond Co. 

8. 43 to 47 and 79 
Rochester Boring Machine Co.111 
U. S. Electrical Tool Co...... 114 
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Drilling Machines, Radial 


American Tool Works Co..... 
Baush Mach. Too! Co 
Cincinnati Bickford Tool Co., 

10 and 11 


Detrick & Harvey Mach. Co..114 
Ibreses Mach. Tool €o........ 22 
Fitchburg Machine W orks. ee 
PE ME a nt eo cre eee e's 121 
Fosdick Mach. Tool Co....... 32 
"Ef a SS eee 123 
Manning, Maxwell & Moore...128 


Marshall & Huschart Machry. 
ch ccns' om ecg met Ghee ae 
a EE a eer 78 and 88 
Morris Mac h. Tool Co., Jno. B.108 
Mueller Mach. Tool Co...... 123 
Newton Machine Tool Wks... 19 
Niles-Bement-Pond Co., 
3, 43 to 47 and 79 
Prentice Bros. CO...cccccecce 29 
mesons & Ce, Wik. ccccccseces 36 
Wormer Mehy. Co., C. C.. 79 


Drilling Machines, Rail 
Eee 121 
Newton Machine Tool Wks... 19 
Niles-Bement- Pond Ce., 

, 43 to 47 and 79 
Sellers & Co., ‘Ww i cwenene nee 36 
Standard Tool Co..........: 26 


Drilling Machines, Turret 


Niles-Bement-Pond Co., 

3, 43 to 47 and 79 
Drilling Machines, Upright 
ae ih. steveuceseosecos BO 
Barnes Co., W. F. & John. 33 
a“ «o er 126 
Beaman & Smith Co..25 and 106 
eee Se ee che caeanes 95 
Cincinnati Bickford Tool Co. 

10 and ll 

Davis Machine Co., W. P..... 87 
ee CO, occ wnncdekeees 121 
Fosdick Mach. Tool Co...... 32 
Gould & Eberhardt.......... 35 
Harrington, Son & Co., Edwin. 89 
llenry & Wright Mfg. Co....123 
iE 125 
rn 2) Oe. Ws Bbc oavncces 123 
Manning, Maxwell & Moore...128 


Marshall & Iluschart Machry. 
DD Cesbedes da deaneee aie 80 
Metabo. 2. Bccccccces and 88 
Morse Twist Drill & Stach Co. 59 
New Ilaven Mfg. Co........ 86 
Niles-Bement-Pond Co., 
3. 43 to 47 and 79 
Pratt & Whitney Co....2 and 48 
l’rentice Bros. Co ...... 29 
Rockford Drilling Mach. Co..131 
mereere & Ce, WER. «occ ccccce 36 
Sibley Machine Tool Co...... 122 
Sigourney Tool Co........... 123 
Sloan & Chace Mfg. C¢ » ae 
rg. ft Ry. Lt See 123 
Wes TON, 2 a ccdncccas ; oae 
Wiley & Russell Mfg. Co..... 95 
Wormer Machry. Co., C. C.... 79 
Drills, Center 
Cleveland Twist Drill Co.. 136 
Detroit Twist Drill Co....... 80 
Morse Twist Drill & Mach. Co. 59 
Pratt & Whitney Co....2 and 48 
saaeene SE Ss. Se eet ee 94 
indard Tool Etietecéeccews 26 
peitte, Electric 


Independent Pneu. Tool Pe. .-105 
U. 8S. Electrical Tool Co. .114 
DPrilis, Flat 
See meee GO. . wc a ann een ean 95 
Lincoln-Williams ‘Twist Drill 

a PES Ar A a 126 
Pratt & Whitney Co....2 and 48 
Whitman & Barnes Mfg. Co.. 74 
Drills, Hand 
Coates Clipper Mfg. pear 128 
Ingersoll-Rand Co........... 105 
Niles-Bement- P ond Co., 

43 to 47 and 79 

U. &. Electrical eee Ce...<. 114 
Drills, Pneumatic 


Chicago Pneumatic Tool Co. 


an 
Independent Pneu. Tool Co... 105 
Ingersoll-Rand Co....... -. 105 
Drills, Ratchet 
Armstrong Bros. Tool Co.....126 
Boker & Co., Hermann...... 129 
Cleveland Twist Drill Co....136 
aE ES”, |. eee 93 
Detroit Twist Drill Co....... 80 
Parker Co.. Chas.. ae 115 
Pratt & W hitney Co....2 and 48 
Dene TOGE CO. ccc cececses 
Drills. Rock 
Chicago Pneumatic Tool Co..104 
Ingersoll-Rand Co. ....cercee. 105 
Drills, Twist 


-2 and 48 


Pratt & Whitney Co... 
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B&S CUTTER 
GRINDING MACHINES 


Our line of cutter grinding machines is extensive and em- 
braces machines to handle all styles and varieties of cutters. 


No. 2 Cutter Grinding Machine 
This machine takes cutters to 6” in diameter and 6” in length. Thin milling 
cutters or saws to 24” in diameter can be accommodated. 


No. 3 Universal Cutter And Reamer Grinding Machine 
This machine differs from the No. 2 mainly in being capable of taking a greater 
variety of cutters. It will sharpen straight and taper, shell or shank reamers, edge 
and bevel cutters of any angle, straddle and face mills, cotter and hollow mills and 
straight or taper milling cutters, cut either straight or spiral, with holes or shanks. 


No. 13 Universal And Tool 
Grinding Machine 


In addition to the wide range 
of cutters and reamers which can 
be ground, this machine is adapted 
for a wide range of cylindrical 
work. By the addition of at- 
tachments the machine can be 
adapted for internal and surface 


grinding, disk grinding, radial 
grinding, hob grinding, as well as 
for the grinding of convex and con- 
cave cutters whose teeth are not 
formed and require to be ground 
on the periphery. 


No. 23 Gear Cutter 
Grinding Machine 
Takes gear cutters to 8” in 
diameter, 2}” thick and 14 diame- 
tral pitch. All cutters are ground 
with their tooth faces radial and 
equidistant. 


We have circulars giving full 


descriptions of each machine. 
Send for one or all of them. 


Vo. 2 Cutter Grinding Machine 


BROWN & SHARPE MFG. CO. 


PROVIDENCE, R.I., U. S.A. 


55 





56 


Electric 
eer | 


Dynamometers, 
General Electric Co.. 


Sprague Electric Co.........119 
Dynamos 

Burke Electric Co....... oowe mee 
Electro Dynamic Co...... eecaaO 
Garwood Electric Co.........119 
General Electric Co........-. 118 
Holtzer-Cabot Electric Co....120 


Reliance Electric & Engr. Co.120 


Roth Bros. & Co...ccccccese 120 
Sprague Electric Co....... conan 
Triumph Electric Co.... .120 


Westinghouse Elec. & Mfg. "Co.119 
Electrical Supplies 


Electro Dynamic Co........ Ss 
Garwood Electric Co -119 
General Electric Co......... 118 
Triumph Electric Co.. -120 


Westinghouse Elec. & Mfg. "€o.119 
Elevators 


Albro-Clem Elevator Co., Thel13 


Harrington, Son & Co., Edwin. 89 
Dame CO. co cccccecovecets 75 
Emery Wheel Dressers 

American Emery Wheel Wks. tt 


Dessau’s Sons, 8S 
Diamond Saw & Stamping Wks. 103 


Dickinson, Thos. L.....cccee 50 

Reed Mip. CO. .cccccccccsccse 115 

Safety Emery Wheel Co..... 117 

Springfield Mfg. Co.........- 126 

Standard Tool Co...ccccccss 26 

Vitrified Wheel Co.........- 117 

Emery Wheels 

See Grinding Wheels. 

Enamel Machinery 

Glidden Varnish Co......... 100 

Enclosures, Tool-Room 

Hart & Cooley Co..........- 90 

Engineers, Mechanical or 
Electrical 

Link-Belt Co..... oo eseeoaes oe ae 

BUOUUEEE, DOB. ccccicceesenvtene 50 

Ween, ©. Bececncescecesese 81 

Sngines, Automobile 

Doehler Die Casting Co...... 101 

Franklin Mfg. Co... ceccccsecse 96 

Engines, Gas and Gasolene 

Automatic Machine Co....... 59 

Grant Mfg. & Mach. Co...... 90 


Engines, Steam 

Nazel Engr. & Mach. Wks...109 
Engraving Machinery 
Gorton Mach. Co., Geo...... 
Expanders, Tube 

Chicago Pneumatic Tool Co.. ao 


94 


Nicholson & Co., W. we eer 120 
Pratt & Whitney Co....2 and 48 
Watson-Stillman Co........+.. 126 
Fans, Electric 

General Electric Co........--1%8 
Sprague Electric Co.........119 
Westinghouse Elec. & Mfg. Co.119 


Fans, Exhaust 

Garwood Electric Co.........119 
General Electric Co..... - 118 
Westinghouse Elec. & Mfe. Co. 119 
Files and Rasps 


American Swiss File 
Co. 


& Tool 


marnett Co.. G. & Hl... «cccas 
Disston & Sons, Henry, Inc. 

Ilammacher, Schlemmer & Co. 65 
Prcnewes Pee Cb. ccccecoces 17 
GemmenGs Bae. CO. cccecccecse 103 


Filing Machines 
Detrick & Ilarvey Mach. Tool 
ar 


Si ead i can ak ai dices ar ta 114 
Grant Mfg. & Machine Co. 90 
Simplex Mfg. Co........ coos 90 
Filler, Iron 
National Tube Co...... err 
Fittings, Hydraulic 
Watson-Stillman Co.........126 


Fittings, Steam 


Mational Tube Ce. cccccceceste? 


Walworth Mfg. Co.cccccceee © 
Flanges 

Dart Mfg. Co., E. M.. . 103 
Jefferson Union Co..........105 
National Tube Co..... coesece 102 
Flexible Shafts 

Chicago Flexible Shaft Co... 96 
Coates Citpper ee. WG casas 128 
. i a. 92 
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Forges 
Bradley & Son, C. C........109 
National Machinery Co......121 


Forgings, Drop 
Billings & Bpeneee COccaseees OW 


i Ch. Me Mecca eae onests ae 
Brown & Co., %. iscnnewe oven 
Machinery Forging 2 101 
lage-Storms Drop Forge Co.. 93 
Wane & Ce., bd. Be cccsese 85 
Forgings, Machine 

Machinery Forging Co....... 101 
Tindel-Morris Co........ oosa eae 


Forgings, Vanadium 
American Vanadium Co...... 
Foundry Furnishings 
CCP ET TEE Te Te ere hy 


(hermayer Ce., B..-csoccecse 12 
Pangborn Company, Thos. W. 105 
Pees Ge, Be Wi vteseuceses 105 
Frictions, Paper and Iron 
Caen Gis 60400000008 eee 
Rockwood Mfg. Co....ccccee 110 
Furnaces, Annealing and 
Tempering 

American Gas Furnace Co... 97 
Lillings & Spencer Co...... 91 
Brown & Sharpe Mfg. Co., 

55 and 136 
Chicago Flexible Shaft Co 96 
General Electric Co......... 118 
Gilbert & Barker Mfg. Co 100 
Tate, Jomes & CO. ..cccecceccs 101 


Furnaces, Coal and Oil 


Giibert & Barker Mfg. Co....100 
Ceemeer DO, Becccccscces 121 
Tate, Jones & ina Reetor es 101 
Furnaces, Electric 

General Electric Co......... 118 


Furnaces, Gas 
American Gas Furnace Co... 97 
Chicago Flexible Shaft Co.... 96 
Gilbert & Barker Mfg. Co....100 
Furnaces, Melting 
American Gas Furnace Co... 
Chicago Flexible Shaft Co.... 
Furnaces, Welding 
Gilbert & Barker Mfg. Co.... 
Sanford Mfg. Co., F. C...... 100 
Toledo Electric Welder Co... 
Furniture, Machine Shop 
Hart & Cooley Co........+.-. 
Manufacturing Equipment & 
Engineering 79 
Page-Storms Drop Forge Co.. 93 


Gages, Dial 


97 
96 


Asees Co, B. Crcccccecsccese O 
Gages, Recording 
Bristol Co. ..cccccccosccceecltae 


Gages, Standard 
Brown & Sharpe Mfg. Co., 

55 and 136 
Cleveland Twist Drill Co.....136 
Grénkvist Drill Chuck Co.... 
Henry & Wright Mfg. Co..... 123 
Morse Twist Drill & Mach. Co. 59 


Pratt & Whitney _ -.-2 and 48 
Slocomb Co., f abeekauee® 94 
Starrett Co., L. g. cececceveces 132 
Wells Bros. Co...ccccccccese 15 
Gaskets 
Smooth-On Mfg. Co.......... 100 
Gear Cutting Machinery 
pe ee, ee 4 
Becker Milling Machine Co. 23 
Bilgram Machine Works..... 113 
Brown & Sharpe Mfg. Co., 
55 and 136 

Carpenter-Tew Gear Co..... .112 
Cincinnati Gear Cutting Ma- 

Ge icc se enens ee eeeees 42 
Cincinnati Shaper Co........ 42 
o>”. 6lUC Orr rere 114 
Fellows Gear Shaper Co. 24 
Flather Mfg. Co.. F. .114 
Foote Bros. Gear & Mach. "€o0'113 
Garvin Machine Co..73 and 106 


Gould & Eberhardt. — 35 


Harrington. Son & Co. . Edwin. 89 
Marshall & Huschart "Machry. 
eR re rar een 80 
Dh. 2: Msaacdnenae 78 and 88 
Meisselbach-Catucel Mfg. Co..113 
Motch & Merryvwenather Co.... 78 
Newark Gear Cutting Machine 
Re a ee ee eae ? 
Newton Machine Tool Wks... 19 
Niles-Bement-Pond (Co. 
3. 42 to 47 and 79 
Schuchardt & Schiitte..83 and 126 
Sloan & Chace Mfg. Co....... 87 
Waltham Machine Works..... 114 
Whiton Machine Co., D. E. .108 
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Gear Testing Machinery 


Gisholt Machine Co......... 82 
Morse Twist Drill & Mach. Co. 59 
Gears, Cut 

Ce ee 114 
American Vanadium Co...... 97 
Bilgram Machine Works..... 113 
Boston Gear Works.......... 112 


Co., 


Brown & Sharpe Mfg. 
55 and 136 


Caldwell & Sons Co., H. W... 95 
Carpenter-Tew Gear Co...... 112 
Chicago Rawhide Mfg. Co. 113 
Cincinnati Gear Co....... es 
Ce Mi Is ksde ewedaseu Se 114 
Earle Gear & Machine Co....113 
Fawcus Machine Co.........112 
Fellows Gear | a. e err 24 
La lather Mfg. E. 114 


Foote Bros. Woe & Mach.” Co. 1i3 


Garvin Machine Co..73 and = 
Gould & Eberhardt.......... 

Grant Gear Works.......... 13 
Harrington, Son & Co. ‘Edwin. 89 


Horsburgh & Scott Co.......113 
CSS oo PPP ae ow 
Meisel Press & Mfg. Co......114 


Meisselbach-Catucci Mfg. Co..113 
New Process Rawhide Co.....114 
Newark Gear Cutting Machine 
a seneeenveees adésees Ree 
Pen GR, Gh. Dacceeceeceen 112 
Philadelphia Gear Works..... 112 
ooie Engr. & Mach. Co..... 113 
Sawyer Gear Works......... 112 
Simonds Mfg. Co., The.......112 
‘Taylor-Wilson Mfg. Co.......11: 
Gears, Molded 
Caldwell & Sons Co., H. W... 95 
Doehler Die Casting Co...... 101 
Frammum Bife Co. ....ccccces 96 
Ilorsburgh & Scott Co....... 113 
eee ee 75 
Philadelphia Gear Works..... 112 
Poole Engr. & Mach. Co..... 113 
Precision Die-Casting Co..... 100 
Taylor-Wilson Mfg. Co....... 113 
| Gears, Rawhide 
Boston Gear Works.......... 112 
Chicago Rawhide Mfg. Co....113 
Earle Gear & Mach. Co...... 113 
Foote Bros. Gear & Mach. Gots 
Gould & Eberhardt....... swe 
Gramt Gear Works. ....scceoce 112 
llorsburgh & Scott Co....... 113 
New Process Rawhide Co....114 
fo 3 Serpe 112 
Philadelphia Gear Works....112 
Sawyer Gear Works......... 112 
Gears, Worm 
Albro-Clem Elevator Co., The. 113 
Boston Gear Works.......... 112 


Brown & Sharpe Mfg. Co., 
55 and 136 


Carpenter-Tew Gear Co...... 112 
Cincinnati Gear Co........- 112 
Earle Gear & Machine Co....113 
Faweus Machine Co..... 112 
Foote Bros. Gear & Mach. Co.113 
Gould & Eberhardt.......... 35 
Horsburgh & Scott Co.......113 
(Saar 75 
Newark Gear Cutting Machine 
ih. ttvainbeheetnaew ea ade ced 114 
Nuttall Co., BR. D.......cee- 112 
Philadelphia Gear Works....112 
Taylor-Wilson Mfg. Co.......113 


Generating Sets 


Burke Electric Co...........- 120 
Garwood Electric Co.........119 
General Electric Co.......... 118 
Sprague Electric Co......... 119 


Triumph Electric Co... .120 
Westinghouse Elec. & Mfg. “Co. 119 


Generators, Gas 


American Gas Furnace Co.... 97 
Bowers Mile. Co. .ccceess oscek@e 
Graphite 
Dixon Crucible Co., Jos...... 92 
Grinders, Bench 
Athol Machine Co......... -115 
Chicago Pneumatic Tool Co. . 104 
Diamond Machine Co........ 12 
Pratt & Whitney Co....2 ana 48 
Springfield Mfg. Co.......... 126 
T™. S. Electrical Tool Co..... 114 
Walker & Co., O. S.......... 136 
Grinders, Cam and Valve 
Bay State Grinder Co....... 116 
Grinders, Center 
Coates Clinper Mfg. Co...... 128 
Diamond Machine Co...... sane 
E.R ee 92 
Greenfield Machine Co....... 116 
Mueller Machine Tool Co.....123 
Niles-Bement-Pond (Co. 

8. 48 to 47 and 79 
Trump Bros. Mach. Co...... 108 
Uv. S. Electrical Tool Co..... 114 
Grinders, Chucking 
Brvant Chucking Grinder Co. 27 
Pratt & Whitney Co....2 and 48 


| Ransom Mfg. 
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Grinders, Cutter 


Bath Grinder Co............ 65 
Becker Milling Machine Co... 23 
Blake & Johnson Co...... scehue 
Brown & Sharpe Mfg. £9: 
55 and ety 
Carpenter-Tew Gear Co...... 
Cincinnati Milling Mach. Tes 
6and 7 
Gould & Eberhardt.......... 35 
Greentield Machine Co....... 116 
Ingersoll Milling Mach. Co... 14 
LeBlond Mach. Too! Co., R. K., 
63 and 136 
Leland & Co., et 123 
Niles-Bement- ‘rong Co 
3, 43 to 47 and 79 
Norton Grinding Co.......... 68 
Oesterlein Mach. Co......... 30 
Pratt & Whitney Co....2 and 48 
Prentiss Tool & Supply Co... 78 


~_.* Lathe Mfg. Co.......135 


S. Electrical Tool Co...... 114 
\ ‘ells & Son Co., F. E....... 116 
Wilmarth & Morman Co...... 116 
Grinders, Cylindrical 
Bath Grinder Co..... eS eee 65 
Brown & Sharpe Mfg. Co., 
55 and 136 
Diamond Machine Co........129 
sree Machine Co....... 116 
Lames BOGE GO. occccce anes ee 
Leland & Co., W. H .123 
Morse Twist Drill & Mach. Co. +4 
Norton Grinding Co.......... 
Pratt & Whitney Co....2 and rH 
Rertnaners Mie. Co...cccecses 126 


U. 8S. Electrical Tool Co..... 
Grinders, Disc 
Bath Grinder Co 
Besly & Co., 
Diamond Machine Co... 


Gardner Machine Co... ve segell 
err os 





1 
Rowbottom Machine Co......117 
Safety Emery Wheel Co. a 
Taylor & Fenn Co.... 123 
Grinders, Drill 


Morse Twist Drill & Mach. Co. 59 
Niles-Bement- wr: Co., 


eeeeeee 


3, 43 to 47 and 79 
Pratt & Whitney Co. 2 and 48 
Safety Emery Wheel Co......117 
eee & Ob, Wibeccccccccse OO 
emmere TeOl Ce. cc cccccess 26 
U. S. Electrical Tool Co......114 
Gn SOE. conssereees 117 
Wilmarth & Morman Co......116 
Grinders, Internal 
fo” "eg Serer 65 
Brown & Sharpe Mfg. Co., 

55 and 136 

Grant Mfg. & Mach. Co. 90 
Greenfield Machine Co....... "116 
a OS OS © eee 57 
Leland & Co., W. H SC 
Pratt & W hitney Co -2 and 48 
Rivett Lathe Mfg. apes: 135 
U. S. Electrical Tool Co...... 114 
Grinders, Knife 
Safety Emery Wheel Co..... 117 
Springfield Mfg. Co...... sont 


Grinders, Plain 

La Salle Machine Tool Co....116 
Grinders, Portable 

Chicago Pneumatic Tool Co..104 
Coates Clipper Mfg. Co.......128 
U. S. Electrical Tool Co.....114 
Grinders, Saw 

Tindel-Morris Co............103 
Grinders, Surface 


Bay State Grinder Co. .116 
Blanchard Mach. Co 94 and 127 
Garvin Machine Co..73 a 106 
La Salle Machine Tool Co 116 
caeeee & Oe. W. B..<sccces 123 
Pratt & W hitney Co....2 and 48 
Rowbottom Machine Co. sae was 117 
Springfield Mfg. Co.......... 126 
U. 8S. Electrical Tool Co.....114 
Grinders, Tool 

Armstrong Bros. Tool Co....126 
arnes Co.. W. F. & John.. 33 
ee SRE Dic nas ccecseus 65 
tlake & Johnson Co......... 116 
OS 2 OS ea 117 


Brown & Sharpe Mfg. Co., 
55 and 136 


Cincinnati Milling Mach. a 


and 7 
Gisholt Machine Co......... 82 
Gould & Eberhardt.......... 35 
Grant Mfg. & Mach. Co...... 90 
Greenfield Machine Co....... 116 
Re We DO, cc anacccccoses On 
La Salle Machine Tool Co....116 
LeBlond Mach. Tool Co.. R. K.. 
63 and 138 
Ek 2. SS 2 EES 
ee a ae 78 and 33 


Morse Twist Drill & Mach. Co. 59 
suport Gear Cutting Machine 
ms ee eee ee ene secede eese 
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‘Grinding Chilled 


7 a Iron Rolls On A 
Landis Grinder 


In the machining of chilled iron rolls the common 























Grinding Time 1} Hours. 
Material, Chilled Gray Iron. 


Stock Removed, .030” Diameter. method has been to finish them by turning 
Which has always been unsatisfactory. Jus 
how inferior and inaccurate turned rolls are was 


never found out until the rolls were finished by 





grinding. Then they were round, straight and 


also had a high finish. 





In grinding rolls, some of which weigh five and 








six tons, and more, it is first imperative that the 


Grinding Time 1 Hour. 
Material, Chilled Gray Iron. 
Stock Removed, .030” Diameter. By this is meant that not only should the ma- 


roll be given a solid foundation. 


chine have a solid foundation, but the roll itself 





should be made more solid by reason of its not 





having any longitudinal movement. 


This means, in fact, that the roll being ground 





should be a part of the machine— 


— = 





The heavier the work the more important it is 





Grinding Time 50 Minutes. 
Material, Chilled Gray Iron. 
Stock Removed, .030” Diameter. 


that the wheel be traversed and the work be kept 
stationary and solid. It would require from five 
to ten times the power to put a roll in motion that 
would be required to revolve it. And furthermore, 


if the roll were traversed, an unequal strain would 





T : come on the reversing mechanism, besides having 





varied weights upon the work table bearings. 








T 
| 





{ 
| 
! 
! 
_ 4 
— The only correct way to carry the roll is to run 
| 7 \ ' 





Grinding Time 10 Minutes. it on its bearings, or necks, which will produce a 
Material, Chilled Gray Iron. finished roll with the face concentric with the 
Stock Removed, .o18” Diameter. bearings. 

These correct principles have all been followed 


out in Landis Grinders. The examples of work 





testify as to the results. Write for catalog and 


further data. 




















Grinding Time 14 Hours. Landis Tool Company 


Material, Chilled Gray Iron. 


Stock Removed, .030” Diameter. Waynesboro, Pa.., U~. S. A. 


INCREASED OUTPUT—REDUCED COST 
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Grinders, Tool—Continued. 


Niles-Bement-Pond Co., 

3, 43 to 47 and 79 
Norton Grinding Co......... 68 
Oesterlein Mach. Co......... 30 
Pratt & Whitney Co....2 and 48 
_ameee See. GR. wsesseaewte 115 
Rivett Lathe Mfg. Co....... 135 
Rockford Drilling Mach. Co 131 
Rowbottom Machine Co......117 
Sufety Emery Wheel Co... 117 
eee te GO. Whe cc cccsces 36 
Btangara Teol Ce. ...cccsess 26 
Ee, Bice csdkecaansvdue 99 
U. 8. E lectrical Teen COs0<0% 114 
Vandyck Churehili Co....... 103 
Vitrified Wheel Co........... 117 
Weer & Ce, G. Bisse ccccees 136 
Wells & Son Co., F. E...... 116 
fe OE ea 53 
Wilmarth & Morman Co.....116 


Grinding or Polishing Ma- 
chines 
pe NS eee ere 92 
American Emery Wheel Wks. 117 
Barnes Co., W. F. & John.... 33 
Bath Grinder Co............ 65 
Bay State Grinder Co...... .- 116 
Besly & Co., Chas. H. 85 
Blake & Johnson Co 116 
Blanchard Mi: 1. Co. .94 and 127 
Blount Co., J. .117 


Mfg - €., 
55 and 

Bryant Chucking Grinder Co.. 27 

Chicago Pneumatic Tool Co... 


Brown & Scene 


Coates Clipper Mfg. Co...... 128 
Gardner Machine Co.........116 
Grant Mfg. & Mach, Co...... 90 
Greenfield Machine Co....... 116 
Harrington, Son & Co., Edwin. 89 
Holtzer-C abot Electric Co....120 
Landis Tool Co.. ew aon 57 
Leland & Co., W. i. ‘ ; 123 
McCabe, , are ie 78 and 38 
Newton Machine Tool Wks 19 
Niles-Bement-l’ond Co., 

3, 43 to 47 and 79 
Norton Grinding Co.......... 68 
Mimmmem Bee, O08... .sccesecs 1 5 
Rivett Lathe Mfg. Co....... 135 
Rowbottom Machine Co...... 117 
Safety Emery Wheel Co. 117 
Springfield Mfg. Co....... 126 
Sterling Emery Wheel Mfg. Co.116 

S. Electrical Tool Co......114 

Vitrified Whee! Co.......... 117 
Wells & Son Co., F. E..... 116 
Grinding Wheels 
American Emery Wheel Wks. pt 
Carborundum (o............. 
Coates Clipper Mfg. Co..... 138 
Diamond Machine Co........ 129 
Dickinson. Thos : F 50 
Niles-Bement-Pond Co. 

3, 43 to ‘47 and 79 
SE a ers tere 69 
Safety Emery Wheel Co...... 117 
Springfield EN i i os oat ae 126 


Sterling Emery Wheel me ¢ Co, of 
Vitrified Wheel Co.... 
a ‘ "33 


Grindstones and Frames 


Brown & Sharpe Mfg. Co.. 

55 6 and 136 
Niles-Bement-ond Co. 

3, 43 to 47 and 79 
Norton Co..... a 9 
Sterling Emery W heel “Mfg. Co.116 

Gun Barrel Machinery 
Iiamond Machine Co........- 129 
Pratt & Whitney Co....2 and 48 
38 


meed Co., F. Bo. ccccccacese 


Hinmmers, Air 


Nazel Engr. Machine Works. .109 
Hammers, Belt Driven 

Nazel Engr. Machine Works. .109 
Prentiss Tool & Supply Co... 78 
Hammers, Drop 

Billings & Spencer Co....... 91 
Bliss € Cc. Ww 61 
Bradley ee: A a ae 109 


Gould & Eberhardt . 35 


Niles-Rement-lond Co 
3, 43 te 47 and 79 

Prentiss Tool & Sn Ca 78 
Toledo Mach. & Tool Co rere 109 
Waterboryv-Farrel  Fdry ind 

EW co kkae een ee eaese 50 
Hammers, Pnenmatic 
Bliss Co FEW 61 
Chicago Pneumatic Tool Co. .104 
Dallett Co.. Thos. If 105 
Indenendent T’nen. Tool Coa 105 
Ingersoll-Rand Co 105 


Niles-Bement-Pond © 
° 


3%. 4% to 47 and 79 
Sellers & Co... Wm . 36 
Hammers, Power 
RBRradlev & Son. ( C...... 10 
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Hammers, Steam 
Bradley & Son, C. C......-- 109 
Manning, Maxwell & Moore...12¢ 


Huschart 


or : “ee & Machry. 


cc 

Niles s- -Be ‘ment-l’ond Co., 

3, 43 to 47 and 79 
Gelters & Co., WE. ..cccceses 36 
Vandyck Churchill Co.....+s: 103 
Handles 
Pt i. Metcnedenacenael 121 
Western Tool & Mfg. Co..... 103 
Hangers, Shafting 
trown & Sharpe Mfg. Co., 

55 and 136 

Hess-Bright Mfg. Co......... 84 
Iivatt Roller Bearing Co..... sl 
Niles-Bement-Pond Co. 

3, 43 to "47 and 79 


Royersford Fdry & Mach. Co.. 92 
36 


eee ae GO, Wis cceveseans 
Hardening and Tempering 
General Electric Co......... 118 
Worcester Pressed Steel Co... 95 
Hobbing Machines, Gear 
Barber-Colman Co. .....cce. 130 
Hobbing Machines, Worm 
CT Sree Te rrr 114 
Brown & Sharpe Mfg. Co., 
55 and 136 

Meisselbach-Catucci Mfg. Co..113 
Newark Gear Cutting Machine 

Tk earecenonens 004000408 : 
Newton Machine Tool Wks... 19 


Co....2 and 48 


Pratt & Whitney 
83 and 126 


Schuchardt & Schiitte.. 


Hoisting and Conveying 


Machinery 
Caldwell & Sons Co., H. wv. 9: 
Link-Belt :e 
Niles-Bement-l’ond Co., 

3, 43 to 47 
United Engr. & Fdry. Co....1 
Yale & Towne Mfg. Co....... 1] 


Hoists, Electric 
Garwood Electric Co.........119 
General Electric Co.......... 118 
I ae ae ae 110 
Niles-Bement- . ‘er Co. 
43 to 47 and 79 
Northern Engineering Wks. .110 
Shaw Electric Crane Co..... 110 
Shepard Electric Crane and 
| ff. Pear 10 
Sprague Electric Co......... 119 
Westinghouse Elec. & Mfg. Co.119 
Yale & Towne Mfg. Co....... 110 
Hoists, Hand 
Harrington, Son & Co., Edwin. 89 
Moore Co., Franklin......... 110 
Niles- Bement- ] ‘ond Co. 
. 48 to ‘47 and 79 
Yale & Towne eae 110 
Hoists, Pneumatic 
Chicago Pneumatic Tool Co..104 
Independent Pneu. Tool Co... 105 
Ingersoll-Rand Co........... 105 
Northern Engineering Wks...110 
Shepard Electric Crene and 
EE Win eon. 6é6enxes ances 110 
llones 
Carborun@Gum Co... .scccccecs 28 
Hlose 
Chicago Pneumatic Tool Co..104 
Sprague Electric Co......... 119 
Igniters, Gas Engine 
Doehler Die Casting Co...... 101 
Pee Be Oi wsccccceee 96 


Indexing Machines 
Springfield Machine Tool Co.. 49 


Indicators, Speed 


Brown & Sharpe Mfg. Co., 
55 and 136 
Grant Mfg. & Mach. Co...... 90 


in Be Bene gennd cease 132 


ee ee, sn canna n cme 81 
Indicators, Test 
Brown & Sharpe Mfz. Co., 

55 and 136 
Norton Grinding Co. ae 68 
Se Gis Ba Ba vccvewcce 132 
Injectors 
Sellers & Co., Wm.......... 36 


Instruments, Steel Hardness 
Veasuring 


Shore Instrument & Mfg. Co. .102 

Iron Bar 

Se So ac sceeeeducs 77 

tanceks, Hydraulic 

EImes Engineering Works, 
eset 109 

Watson-Stillman Co.......... 126 

Jacks, Planer 

Armstrone Bros. Tool Co..... 126 
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Jigs and Fixtures 


Cojuaibes Die, Tool & Mach. 
“0 


it A/a aha dea et wal elas ia 
Grant Mfg. & Machine Co. 
Kettles, Soda 
Brown & Sharpe Mfg. Co., 
55 and 136 
Manufacturing Equipment and 


Engineering Co............ 79 
Key Seaters 
De Se, ccaweeeseeneaneen 93 
Davis Machine Co., W. P..... 87 
Lapointe Mach. Tool Co 77 
Me ae & Huschart M: nehry. 
Lcitsek bees Sees see eae 80 
Mitts a me 
Morton Manufacturing Co....108 
Niles-Bement-l’ond Co. 
3, 43 to 47 and 79 
Rockford Drilling Mach. Co..131 
Keys, Machine 
Morse Twist Drill & Mach. Co. 59 
Standard Gauge Steel Co.....100 
Whitney Mfg. Co., The....... 53 
Knives, Machine 
ae re Wh, oo 0 eh ennee eae 32 
SimonGs Mig. CO. .ccccecses 103 
Knurl Holder 
ees BO, DNs ns ce eun wins 120 
Pratt & Whitney Co....2 and 48 
Lamps, Arc 
General Electric Co.......... 118 
Westinghouse Elec. & Mfg. Co. 119 
Lathe Attachments 
American Tool Works Co..... 8 
Bradford Mach. Tool Co..... 5 
lDiamond Machine Co........ 129 
Fitehburg Machine Works.... 34 
F lather Ce SOS ccvcaes .- 86 
leBlond Mach. Tool Co., R. K., 
63 and 136 
Niles-Bement-Pond Co., 
43 to 47 and 79 


l’ratt & W hitney Co. .2 and 48 


Rivett Lathe Mfg. Co....... 135 
Sebastian Lathe Co.......... 90 
Seneca Falls Mfg. Co........ 89 
Sloan & Chace Mfg. Co 87 
Lathe Dogs 
Armstrong Bros. Tool Co....126 
Deer & Ce., Caen. TH. cccscs Oe 
Billings & Spencer Co....... 91 
Hammacher, Schlemmer & Co. 65 
Johnson Jr. & Co.. I. H...... 90 
Pratt & Whitney Co....2 and 48 
Springtield Mac h. Tool Co.. 49 
Tindel-Morris Co...........-. “103 
Western Tool & Mfg. Co..... 103 
Witttemes & Ce., cd. He cccoces 85 
Lathes 
Acme Machine Tool Co...... 30 
American Tool & Machine Co. 94 
American Tool Works Co.... S 
Automatic Machine Co 59 
Barnes Co... W. FL & Jol 33 
Barnes Drill, Dé cedeneneene 126 
i: Se 2 ae 117 
Iradford Mach, "" Peet CW. ..% 5 





sullard Machine Tool (o.., 
7O and 71 
Carter & Hakes Machine Co..115 
Champion Tool Works Co.... 88 
Cincinnati Lathe & Tool Co..121 
lbavis Machine Co., W. P.... 2&7 
Detrick & Harvey Mach. Co. .114 
Diamond Machine Co........ 129 
lbreses Machine Tool (o..... 22 
Fitchburg Machine Works.... 34 
Flather & Co.. Im@.....cccces 86 
Flather Mfg. Co.. E. J....... 114 
Gisholt Machine Co......... 82 
Greaves, Klusman & Co...... 88 
Ilarrington, Son & Co., Edwin. 89 
Iiendey Machine Co......... 61 
Johnson Jr. & Co., I. H...... 90 
LeBlond Mach. Tool Co.. R. K.. 
63 and 136 
lodge & Shipley Mach. Tool 
Ck wi¢peeaehar once 4 and 16 
Manning, Maxwell & Moore...128 
Marshall & IIusechart Machry. 
Ck nwhscepetas testa ncens 80 
Dee Re, bs dcscccccoseste Oe SS 
Milwaukee Mach. Tool Co....108 
Morris Mach. Tool Co., J. B.108 
or & Merryweather "Mehry. 
‘ad ath mats waaatnte te aes 78 
Ne ~w Haven Mfg. Co. 86 
Niles-Bement Pond (o., 
3, 48 to 47 and 79 
Pratt & Whitney Co....2 and 48 
Prentice Bros. Co.......... 29 
Prentiss Tool ‘ Supply Co... 78 
i f§ 3 4 eee 38 
Rockford Drilling ‘Mach. Co..131 
Schumacher & Boye......... 22 
Sehastian Lathe Co......ce- 90 
Sellers & Co... Wm....... 7 36 
| Seneca Falls Mfg. Co........ 89 
| Springfield Mach. Tool Co...._ 49 
| Tindel-Morris Co....cccceess 103 
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Lathes—Continued. 

Toomey, Frank...... eseeus. OO 
Vandyek Churchill Co. aecsnaeee 
Von Wyck Mach. Tool Go.... 88 
Wells & Son Co.. F. E....... 116 
Windsor Machine Co......... 41 
Wormer Mechry. Co., C. C. 79 
Lathes, Automatie Screw 

Threading 

Automatic Machine Co.... 59 
lratt & Whitney Co....2 and 48 
l’rentiss Tool & Supply "Co 78 
Lathes, ore 

oi, OE ce ceebueeeane 94 
Blount Co. yy ns ove: Shieh ate. abe 117 
Diamond Machine Co.......: 129 
I’'ratt & Whitney Co....2 and 48 
Rivett Lathe Mfg. Co........ 135 
Sebastian Lathe Co......... 90 
Seneca Falls Mfg. Co........ 89 
Sloan & Chace Mfg. Co...... 87 
Oe ee 93 
raylor & Fenn ('o........... 123 
Waltham Machine Works.. 114 
Waltham Watch Tool Co.....114 
Wells & Son Co., F. E..... -.-116 


Lathes, Boring 


Ilarrington, Son & Co., 
Johnson Jr. & Co., I. 
Niles-Bement-l’ond Co., 


3, 43 to "47 and 
Sellers & Co., 


Edwin. 8 
H 9 


7 
Inc. Wm..... 3 


Lathes, Brass 


Acme Machine Tool Co...... 30 
Ibreses Mach. Tool Co....... 22 
Johnson Jr. & Co., I. H...... 90 
Niles-Bement-Pond Co., 

3, 43 to 47 and 79 
Pratt & Whitney Co -2 and 48 
Springfield Mach. Tool Co... 49 
Warner & Swasey Co.. ..... 39 
Lathes, Chucking 
Jones & Lamson Machine Co., 

12, 13 and 50 

Niles-Bement-I Le | ‘ 0., 

3. 43 to'47 and 79 
Pratt & W hitney Co -2 and 48 
Lathes, Extension 
i. oR Eee 126 
Harrington, Son & Co., Edwin. 83 
Johnson Jr. & Co., I. H...... 90 
Niles-Bement-Pond Co., 

3, 43 to 47 and 79 
Lathes, Foot Power 
jarnes Co., W. F. & John.. 33 


Niles-Bement-Pond Co 
3, 43 to'47 and 4 


Sebastian Lathe Co.......... 
Seneca Falls Mfg. Co........ 89 
Lathes, Gap 
American Tool Wks. Co..... 8 
merees DM Ce... ccccccccs 126 
Harrington, Son & Co., Edwin. 89 
Sebastian Lathe Co......... 90 
eee Ge es, Wx accccucese 36 
Lathes, Horizontal Turret 
Of €) 3 eee 86 
Garvin Machine Co...73 and 106 
Gisholt Machine Co......... 82 
Niles-Bement-Iond Co., 

8, 43 to 47 and 79 
'ratt & W hitney Co. 2 and 48 
Warner & Swasey Co. re 
Washburn Shops............ 117 
Lathes, Speed 
E.G ccecsaeeda 117 
(rant Mfg. & Mach. Co 90 


Iiamond Machine Co........ 129 
LeBlond Mach. Tool C os " 
63 and "136 
Marshall & Huschart Machry. 
Cc 


0. 
Niles-Bement-Pond Co. 
3, 


43 to "47 and 79 
Pratt & W hitney Co....2 and 48 
Sebastian Lathe Cv.......... 90 
Seneca Falls Mfg. Co........ &9 
Wells & Son Co.. F. B....... 116 


Lathes, Vertical Turret 
Bullard Machine Tool Co., 


70 and 71 

Lathes, Wood 
Rarnes Co., W. F. & John.... 33 
Seneca Falls Mfg. Co....... 89 
Levels 
memes Gan Ee. B. cccccecees Bae 
Lockers, Clothes 
Hart & Cooley Co....cccss:: 90 
Manufacturing Equipment and 

Engineering Co..........-.. 79 
Lubricants 
eer a Gk, SO Tc acc 85 
Dixon Crucible Co., Jos... = 


& Mach. Co. 92 


Royersford Fdry. 
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orse ‘I'wist Drills 





M.T. D.& M.CO. 





And Machinists’ Tools 


Carbon And High Speed Steel 
IF BUT 


your plant is running down, if your ma- if your plant is modern, your machines 
chines are old, out of date and worn, if accurate up-to-date equipment, your labor 
you employ careless or incompetent help, skilled, then ‘‘Morse’’ Tools are a necessary 
‘‘Morse”’ Tools will aid you. part of your establishment. 


At home and abroad ‘‘Morse” Tools are used 
by men who know and demand High Quality 


Morse Twist Drill & Machine Co. 


New Bedford, Mass., U.S. A. 











“AMALOWLANAC line of machinery is made in any special types for turning out in- 


numerable pieces in rapid duplication. The shapes shown below 
are only a few of the many kinds which are made with wonderful speed and accuracy on 
‘‘Automatics’’ Send samples or blue prints for estimates. 





50 Wire handle. 51 Twist wire. r 
52Special. 53 Links. 54 Links. me 
55 Screw eye blank. 56 Screw eye 
blank. 57 Side for bicycle chain 
link. 58 Special. 59 Dredge link. 
60 Link. 61 Neck wire. 62 8. 
hooks. 63 Hose clamp. 64 Finger 
ring. 65 Chain. 66 Chain hook. 
67 Buckle. 68 Bottle wires. 69 
Button fastener. 70 Wire shape. 
71 Repair links. 72 Sheet blank. 
73 Trap Wire. 74 Umbrel'a spring. 
75 Fish line swivel. 76 Corset fast- 
eners. 77 Fish hook spoen. 78 
Spring. 79 Flat and round rings. 
8) Umbrella clamp. 81 Mouse and 





rat trap wires. 82 Belt hook. 83 
Staples. 84 Hooks and eyes. 8 
Piano wires. 86 Crimped wire. 8&7 
Hook. 88 Trap wire. 89 Eyelet. 
90 Shoe fastener. 91 Hook. 92 
Special. 93 Drawer or chest 
handle. 94 Suspender and trouser 
buckles. 95 Suspender buckle 
lates. 96 Bottle wire. 97 lron 
~_" 98 Blank hammock hook. 
99 T bar. 100 File wire holder. 








101 Button back. 102 Bottle cap 
103 Sheet metal form. 104 Portier 
pole bracket. 105 Curtain pole 
plates. 106 Spoon. 107 Ilinges. 
108 Check washers. 109 Hose 
supporter. 110 Tie wire. 111 Seal 
wire. 112 Special shape. 113 Neck 
wire. 114 Gas mantle wire. 115 
Harness wire. 116 Link. 117 Bag 
tie. 118 Car seals and wires. 119 
Belt hook. 


Automatic 
Machine Co., 


Bridgeport, Conn., U.S. A, 
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Lubricators 


Besly & Co., Chas. H..... coe OF 
Gem Bele. CeO. ccvcecsoceesese 92 
Machinery Dealers 
Besly & Co., Chas. H........ R85 
Garvin Machine Co...73 and106 
Manning, Maxwell & Moore...128 
maranan & Huschart Mehry. 

Tk exc adee oe ee @ ks a eaeeae 
Mx Cabe, rT Te ‘78 and 88 
Motch & Merryweather Co. 78 
Niles-Bement-V? ‘ond Co. 

3, 48 to ‘47 and 79 

Osgood, cy ee 
Prentiss Tool & Supply Co. +s. ae 
Schuchardt & Schiiite. .83 and 126 
Taomey, Creek. «.....0ccessse Oe 
Vandyck Churchill Co....... 103 
Wormer Mehry. Co., C. C.... 79 
Machinists’ Small Tools 
Athol Machine Co........--:. 115 
Bemis & Call Hardware and 

.. > Sara res 90 
Besly & Co., Chas. H........ 85 
Billings & Spencer Co....... 91 
toker & Co., Hermann.......129 
Brown & Sharpe Mfg. Co., 


55 and 136 
36 


Cleveland Twist Drill Co.....13 
Diamond Saw & Stamping Wks. 103 


Garvin Machine Co...73 and 106 


Hammacher, Schlemmer & Co. 65 
Deere Wee CO. 6c co cccsseene 91 
Niles-Bement-Pond Co., 

3, 43 to 47 and 79 
Pratt & Whitney Co. .2 and 48 


Schue hardt & Schiitte. .83 and 126 
T 


Slocomb Co. aed wa aa ee 94 
Standard Tool Co........... 26 
eee GO. Cs Wacscnccauns 132 
Whitman & Barnes Mfg. Co... 74 
Williams & Co., d. H..ccccece 85 
Machinists’ Supplies 

~~ & Call Hardware & Tool 

Mae.  cia/as ees aaa aie ee ee 90 

sesiy & Coe.. Chee. Gi.cisscs 85 
Diamond Saw & Stamping Wks.103 
Garvin Machine Co...73 and 106 
Hlainmacher, Schlemmer & Co. 65 | 
MeCabe, Dewkiwewa 78 and 88 
Me good, J I. eecesces 121 

Schuchardt & Schiitte. .83 and 126 
W hitman & Barnes Mfg. Co.. 74 
Mandrels, Expanding 
> 2. 2 Speyer 95 
Morse Twist Drill & Mach. Co, 59 
Nicholson & Co. I. 89 
Pratt & W hitney Co....2 and 48 
Western Tool & Mfg. Co..... 120 
Mandrels, Roll Grip 
Jaeger & Sword Mfg. Co..... lll 
Mandrels, Solid 
Brown & Sharpe Mfg. Co., 

55 and = 

Cleveland Twist Drill Co....13 
Morse Twist Drill & Mach. Co 39 
Pratt & Whitney Co....2 and 48 
Biammare Teed Oe. ...ccccecs 26 


Measuring Machines 


Pratt & Whitney Co....2 and 48 


Metal, Bearings 
Besly ik Se, Give naas 85 
Chen te BUROOR. 2. cascvwnre 102 
Lumen Bearing Co........... 102 
Micrometer Calipers 
Brown & Sharpe Mfg. Co.. 
55 and 136 
pene Ge. 8. Wiciccaewecs 94 
eee Gs Es Wn 60 cuwee ke 132 
Milling Attachments 
RE Se. Cc cnkanes aeons ee 
secker Milling Machine Co. 23 
brown & Shat ‘pe Mfg. Co.. 
55 and 136 
Cincinnati Milling Mach. Co.. 
6 and 7 
Garvin Machine Co...73 and 106 
ngersoll Milling Mach. cr 14 
Kearney & Trecker Co....... 26 
Kempsmith Mfg. Co......... 27 
IeBlond Mach. Tool Co., R. K., 
63 and 136 
Niles-Bement Pond Co., 
3, 43 to 47 and 79 
Oesterlein Machine Co........ 30 
Pratt & Whitney Co....2 and 48 
Rivett Lathe Mfg. Co........ 135 
Underwood Co., H. B........ 103 
Weeeemey Ble. CO. .cacccccccs 53 
Nilling Machines, Bench 
Ames Co., B. C. ae 94 
Carter & Hakes Machine Co. ~115 
Niles-Bement-Pond (Co., 
5, 483 to 47 ana 79 
Pratt & Whitney Co....2 and 48 
Rivett Lathe Mfg. Co... 135 
Sloan & Chace Mfg. Co..... 87 
I CU a aire ee ca 93 
Waltham Watch Tool Co..... 114 
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Milling Machines, Hand 


PE Oe cc ccendsan ae wee eed 
Becker Milling Machine Co... 23 
Brown & Sharpe Mfg. Co., 

55 and 136 


Carter & Hakes Machine Co. 115 
Cincinnati Milling Mach. Co. 
G and 7 


Garvin Machine Co...73 and 106 


Pratt & Whitney Co....2 and 18 
Prentiss Tool & Supply Co... 78 
Whitney Mfg. Co.......cc0. 53 
Milling Machines, Hori- 
zontal 

PE Ce a end cab etnnee ees 114 
Beaman & Smith Co..25 and 106 
Becker Milling Machine Co 2: 
Brown & Sharpe Mfg. Co., 

55 and 136 
Cincinnati Milling Mach. Co., 


6 and 7 


Garvin Machine Co...73 and 106 
61 


Hendey Machine Co......... 
Ingersoll Milling Mach. Co 14 
Kempsmith Mfg. Co......... 27 
Newton Machine Tool Wks. 19 
Niles-Bement-I’ oad. Co. 

3 to 47 and 79 
Oesterlein ackios + re 30 
Pratt & Whitney Co....2 and 48 
Rochester Boring Machine Co.111 
eee Ge Cig Wie cc ccveccces 36 
Ee. eee 53 
Milling Machines, Plain 
ee PCE Oe eee ee as¢ 
American ‘Tool Works - Co. ii 
Beaman & Smith Co. .25 and 106 


Becker Milling Machine Ce.se Oe 
Brown & Sharpe Mfg. Co.. 
55 and at 
Carter & Hakes Mach. Co..-..11 
Cincinnati Milling Mach. Co.. 
6 and 


7 
Garvin Machine Co...73 and ey 


Ilendey Machine Co......... 61 
Ingersoll Milling Mach. Co... 14 
Kearney & Trecker Co....... 26 
Kempsmith Mfg. Co......... 27 
LeBlond Mach. Tool Co., R. K., 
63 and 136 
Manning, Maxwell & Moore... .128 
Marshall & Huschart Machry. 
Sh atitedsseseeethendwnel 80 
DL, ie Bn ncdncens 78 and 88 
Morton Mfg. Co..... os 108 
Motch & Merryweather Ma- 
"rare 78 
Newton Machine Tool Wks... 19 
Niles-Bement-l’ond Co., 
3, 43 to 47 and 79 
Oesterlein Machine Co....... 30 
Pratt & Whitney Co. > and 48 
Vandyck Churchill Co........103 
Waltham Watch Tool Co.....114 
Warner & Swasey Co........ 39 
o....lUwF OEE eae 53 
Wormer Mehry. Co., C. C 79 
Milling Machines, Portable 
Newton Machine Tool Wks... 19 
Niles-Bement-Pond Co., 
3, 48 to 47 and 79 


Milling Machines, Universal 


American Tool Wks. Co...... 8 
Becker Milling Machine Co... 23 
Brown & Sharpe Mfg. Co., 
55 and 136 
Cincinnati Milling Mach. Co., 
6 and 7 
Garvin Machine Co...73 and 106 
Ilendey Machine Co......... 61 
Kearney & Trecker Co....... 26 
Kempsmith Mfg. Co......... 27 


Tool Co... R. K 


LeBlond Mach. : 
63 and 136 


Manning, Maxwell & Moore...128 
Marshall & Huschart Machine 
Prey ere 80 
i A eee 78 and 88 
Motch & Merryweather Ma- 
I a ot otniaa oe alle a 78 
Newton Machine Tool Wks... 19 
Niles-Bement-lond Co., 
3, 43 to 47 and 7¢ 
Oesterlein Machine Co...... — 
Waltham Watch Tool Co..... 114 


Milling Machines, Vertical 


Adams Co..... ied 4a een 114 
Barber-Colman Co........... 130 
Beaman & Smith Co..25 and 106 
Becker Milling Machine Co... 23 
Brown & Sharpe Mfg. Co., 
55 and 136 
Carter & Hakes Machine Co..115 
Cincinnati Milling Mach. Co., 
6 and 7 
Cr me. fcc oe ..114 
Garvin Machine Co...73 and 106 
Ingersoll Milling Mach. Co. 14 
aaron & Hluschart Machry. 

a Serr ans 80 
Newton Machine 'Tool Wks. 19 
Niles-Bement-Pond (Co., 

3, 43 to 47 and 79 
een ee Gn Ws 6 sc ov evecds 36 
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Milling Machines, Vertical 
-—Continued. 


Vandyck Churchill Co....... 103 
Waltham Watch Tool Co..... 114 
Milling Machines, Worm 
Cleveland Auto. Mach. Co.... 18 
Pratt & Whitney Co....2 and 48 
Milling Tools, Adjustable 
Geometric Tool Co........... 25 
Grant Mfg. & Machine Co.... 90 
Mining Machinery 
Ingersoll-Rand Co..........-. 105 
Molding Machines 

Re Ci ncascestenees sovceke 
We Fe Ge wee cennevess 99 
Motors, Electric 

Burke Blectric Co.........0s 120 
Coates Clipper Mfg. Co...... 94 
Electro Dynamic Co......... 120 
Garwood Electric Co........ 119 
General Electric Co.......... 118 
Holtzer-Cabot Electric Co....120 
Reliance Elec. & Eng. Co....120 
i i Cs ow co men 120 
Sprague Electric Co......... 119 
Triumph Electric Co......... 120 


Westinghouse Elec. & Mfg. Co.119 


Name Plates 


Pee He Oe kc cis ceases 96 
Nippers and Pliers 

Utica Drop Forge & Tool Co.. 89 
Nut Tappers 

See Bolt and Nut Machinery. 
Nuts 

Milton Mfg. Co....... ee 
Odometers 

Weeet Bee COsccccccscs 81 
Oil Cups and Covers 

Bay State Stamping Co...... 105 
Besly & Co., Chas. H........ 85 
Doehler Die Casting Co...... 101 
Oilers 

American Tube & Stamping Co.131 
COGS Te Ce. ccccccececsess 92 
Oils 

Besiy & Ce., Chas. BH. ..ccecs 85 
Packing, Hydraulic 

Chicago Rawhide Mfg. Co.. 13 
Packing, Steam 

Smooth-On Mfg. Co......... 100 
Paints, Machinery 

Glidden Varnish Co......... 100 
Pans, Lathe Shop 

New Britain Machine Co..... 82 


Pattern Shop Tools and Ma- 
chinery 


OS EPP ee er 93 
eS a a eae 117 
Colburn Machine Tool Co....127 
Greaves, Klusman & Co...... 88 
Hammacher, Schlemmer _& Co. 65 
DE, Ge Do weancnes 78 and 88 
Niles- Bement- Pond Co., 

3, 43 to "47 and 79 
Prentiss Tool & Supply Co... 78 
Rowbottom Machine Co...... 117 
Seneca Falls Mfg. Co........ 89 
Patterns, Wood or Metal 
Ohio National Mfg. Co...... 80 
Phosphor Bronze 
Lumen Bearing Co.......... 102 
Pin Machinery 
Baird Machine Co., The...... 93 
Pinion Cutters : 
Sloan & Chace Mfg. Co....... 87 
eee ONE Gee ccuccccsssces 93 
Pipe Bending Machines 
Stoever Fdry. & Mfg. Co..... 121 
Pipe Cutting and Threading 

Machines 
Bignall & Keeler Mfg. Co.....121 
Cees & Cree Ge. 2 occccces 93 
SS ee 121 
Landis Machine Co.......... 92 
Niles-Bement a Co., 
43 to 47 and 79 

Saunders’ eae eee 94 


Standard Engineering Co.... 
Stoever Fdry. & Mfg. Co. pao 


1 
21 
United Engineering & Fdry. Co. 109 
Wiley & Russell Mfg. > 


See 95 
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Pipe Fitters’ Tools 


Butterfield & CO... ccccccecs 122 
Cleveland Twist Drill Co....136 
Raa sacle «a oad 115 
Saunders’ Sons, D........... 94 
Sn Ths 9 6644's sees 26 
NER ME TOP. oo cceccces 69 
Wells & Son Co., F. E....... 116 
Teen me Ge, So. Bec eccces 85 
Pipe, Welded and Seamless 
a ee 102 
Planer Attachments 
Cincinnett Planer a 31 
 L. ee err 28 
Niles-Bement- I ‘ond Co. 

3, 43 to ‘47 and 79 
ae Gk, Be es csacaee coos SS 
Planer Tools 
Armstrong Bros. Tool Co. ....126 
Planers 
American Tool Works Co.... 8 
Betts Machine Co........... 9 
Cincinnati Planer Co........ 31 
Cleveland Planer Works...... 91 
Detrick & Harvey Mach. Co..114 
Fitchburg Machine Works.... 34 
ee Ge, Ge. Bec cccccescenss 28 
Harrington, Son & Co., Edwin. 89 
Hendey Machine Co......... 61 
Manning, Maxwell & Moore...128 
McC abe, 7 Speer 78 and 88 
Motch & Merryweather Machy. 

De ca Rb ddd adeterd cad ane ue s 
New Haven Mfg. Co.. 86 
Newton Machine Tool Wks... 19 
Niles-Bement-l’ond (Co., 

3, 43 to 47 and 79 
Pratt & Whitney Co....2 and 48 
Prentiss Tool & Supply Co. 78 
i PP MR cc cecssase 36 
Toomey, Fran ee eee 79 
Vandyck Coane ££ eee 103 
Woodward & Powell Planer Co. 95 
Wormer Mehry. Co., C. C . 79 
Planers, Parallel 
wees @ Ge, GA Bs ccc wee ces 136 
Planers, Portable 
Morton Manufacturing Co....108 
Newton Machine Tool Wks... 19 
Niles-Bement-lond Co., 

3, 43 to 47 and 79 
woeawweel Ca, G. B.....0«5 103 
Planers, Rotary 
Newton Machine Tool Wks... 19 
Niles-Bement- I ‘ond Co. 

3, 43 to ‘47 and 79 
ates Bi Oe. Wis cscs cccnve 36 
NS ae 103 
Underwood Co., H. B........ 103 
Plate Rolls 
Niles-Bement- Pond Co., 

43 to'47 and 79 
Taylor-Wilson “Mfg. Ce... 113 
Precision Machinery 
Pratt & Whitney Co....2 and 48 
Rivett Lathe Mfg. Co........135 
Sloan & Chace Mfg. Co...... 7 
| Sa 93 
Waltham Watch Tool Co.....114 
Presses, Arch 
Blake & Johnson Co......... 116 


Presses, Bench Straighten- 
ing 

Springfield Machine Tool Co 49 

Presses, Broaching 

4 eS | ree 61 

Prentiss Tool & Supply Co... 78 

Watson Stillman Co.......... 126 


Presses, Drop 
American Tube & Stamping Co. 131 
Bliss Co., E. W 61 
Niles-Bement-I ‘ond Co. 


43 to 47 and 79 

Toledo Machine’ & Tool Co...109 
Waterbury Farrel Fdry. and 

Ry Wana e seid anene sess 5u 


Presses, Foot and Hand 


8. SE Aree 61 
Ferracute Machine Co....... 109 
La Salle Machine Tool Co....116 
Taylor & Fenn Co........... 123 
Waterbury Farrel Fdry. and 

NE PEs aici aca wal owas 
Presses, Forging 
8. Se 4. eee 61 
Niles-Bement-Pond Co. 

43 to’ 47 and 79 


United Engineering & Fdry. Co, 109 


Presses, Hydraulic 


Elmes Eng. Wks., Chas. F....109 
Niles-Bement-lI ond Co. 
8, 43 to 47 and 79 


Prentiss Tool & Supply Co... 78 
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Types of cutters which can be ‘‘Backed Off’? with Relieving Attachment as 
furnished with our 14", 16", and 18" lathes. 


SEND FOR DESCRIPTIVE CIRCULAR 


The Hendey Machine Co., Torrington, Conn., U.S.A. 


- Or the following UNITED STATES AGENTS: Manning, Maxwell & Moore, New York, Buffalo, Boston, Pittsburg, Chicago, Philadelphia, De- 
troit, Atlanta, Birmingham, Ala., Seattle, Wash., Mexico and Japan; J. L. Osgood, Buffalo; Tacite Tool and Supply Co., San Francisco 

Cal.; W. M. Pattison Machinery Co., Cleveland, Ohio; J. W. Wright & Co., St. Louis; R. V. Whitacre & Co., St. Paul; Strong-Carlisle 

Hammond Co., Detroit: A. R. Williams Machinery Co.; Toronto. 

EUROPEAN AGENTS: Schuchardt & Schutte, Berlin, Vienna, Stockholm, St. Petersburg, Copenhagen and Budapest. A. H. Schutte, Koln, 

Paris, Brussels, Bilbao, Milano: Chas. Churchill & Co., Ltd., London, Birmingham. 











FOR LASTING EFFICIENCY 


BLISS INCLINABLE PRESSES 


They are adapted for nearly all the operations required in the 
manufacture of tin cans, pieced tinware, metal packages, 
electrical goods, brass goods, trimmings, etc. 








Frame— The design combines greatest strength and rigidity with convenience 
for handling dies and material. It can be quickly adjusted from upright to in- 
clined position. 

Slide—The slides fitted with positive knock-outs are long and well gibbed. 

Connection—The connections permit of rapid and accurate adjustments, 
have long adjustments and they stay where set. 

Shaft—tThe shafts are of forged steel and of ample proportions to stand the 
heaviest strain without springing. 

Clutch— The “Bliss” positive clutch, a powerful and simple clutch, is furnished 

Fly-Wheel—The fly-wheels are of large diameter, bronze bushed and fitted 
with two locking points. 

Adjustments —All adjustments are simple, accurate and convenient. 


18 sizes, all in stock—Send for Catalogue No. 1-A 
describing them, stating requirements. 





| ‘‘We Build Presses for Every Purpose’’ 
“BLISS” INCLINABLE PRESS 


No, 21. Kataloge und Korrespondenz in deutscher, englischer oder franzdsischer Sprache 


E. W. BLISS COMPANY, | Adams Street, Brooklyn, N. Y., U. S. A. 


Representatives for Chicago and vicinity: Stiles-Morse Company, No. 562 Washington Boulevard, Chicago, Ill 
European Office: 100 Boulevard Victor Hugo, St. Quen (Paris), France. London Office: 114 Queen Victoria St., London E£. C., England. 


























62 
Presses, Hydraulic—Cont. 
Sellers & Co., WM... -ccceses 36 
United Eng. & Fdry. Co.....109 
Waterbury Farrel Fdry. and _ 

"SS ee 50 
Watson-Stillman Co.......+.. 126 
Presses, Pneamatic 
Springfield Machine Tool Co.. 49 
Presses, Power 
Automatic Machine Co....... 59 
taird Machine Co., The...... 93 
Billings & Spencer Co....... 91 
Blake & Johnson Co......... 116 
hee Ce TW ccc cc eencss 61 
Lill Slotter Deople........ 93 
Ferracute Machine Co... ..109 
La Salle Machine Tool Co .116 
MeCabe, J. dicccesess 78 ‘and SS 
Niagara Machine & Tool Wks.109 
Niles-Bement-l’ond Co., 


3, 43 te 47 and 79 
Tool & Supply Co... 78 
Springtield Machine Tool Co 
Toledo Machine & Tool Co. 
United Engineering & Fdry. 


Prentiss 


.109 
Co. 109 
103 


Vandyck Churchill Co....... 

Waterbury Farrel Fdry. and 
DMR, «a0 eens bene e e000 50 

Presses, Power Forcing 

Barnes Co.. W. F. & John.... 33 

Lucas Machine Tool Co...... 88 

Presses, Screw 

Barnes Co.. W. F. & John.... 33 

Bliss Co., B. W....ccccccces 61 

Presses, Sub 

Blake & Johnson Co........ 116 

Profilers 

Recker Milling Machine Co... 23 

Garvin Machine Co...73 and er 

Newton Machine Tool Wks 

Pratt & Whitney Co....2 and is 

ieee Wee 06... 20 cease ees 93 

Publishers 

McGraw-Hill Book Co. 72 


Pulley Turning and Boring 
Machines 


American Too! Wks. Co...... 8 
Harrington, Son & Co., Edwin. 89 
New Haven Mfg. Co........ 86 
Newton Machine Tool Wks... 19 
Niles-Bement Pond Co., 

3, 43 to 47 and 79 
Pulleys 
American Pulley Co......... 89 
American Tool & Machine Co. 94 
trown & Sharpe Mfg Co. 

nh gr 136 

Caldwell & Sons Co., H. . 95 
SM Goo eet aecnenea™ 75 
New Haven Mfg. Co.......-. 86 
Niles-Bement-Pond Co., 

3, 45 to "47 and 79 
Oneida Steel Pulley Co....... 111 
Rockwood Ble. Co. ...cecsees 110 
Betlers & Co... Wis ccccecvcecee 36 
Tavior-Wilson Mfg. Co oo 113 
Wilmarth & Morman Co...... 116 
Pulleys, Paper 
tockwood Mfg. Co........-- 110 
Pumps, Electric 
Garwood Electric Co........ 119 
General Electric Co......cecs 118 
Pumps, Hydraulic 
Elmes Eng. Works, Chas. F...109 
General Electric Co........+- lla 
Watson-Stillman Co.......... 126 
Pumps, Pneumatic Steam 
Ingersoll-Rand Co............105 
Punches, Centering 
Brown & Sharpe Mfg. Co 

55 and 136 

Hammacher, Schlemmer & Co. 65 
Penne oe So, WOON cv cccocsed 36 
mameeeen Ge. Be Be okiccecvces 132 
Punches, Hand 
Niles-Bement-Pond Co 

83, 43 to 47 and 79 
Sellers & Co., Wm . 36 
Punches, Hydraulic 
Flmes Eng. Works. Chas. F 109 
Niles-Bement-I' ond Co 

3, 43 to 47 and 79 
Irentiss Tool & Supply Co. 78 
Sellers & Co., Wm.......---. 36 
United Eng. & Fdry. Co 109 
Watson-Stillman Co 126 
Punches, Power 
Armstrong a um Mfg. Co 103 


| ( >» W 61 


Carpe nter- Tew Gear Ce. 260. 112 
Covington Machine Co.. 114 
Ferracute Machine (¢ 109 
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Panches, Power—(onlinucd. 


Hilles & Jones Co........... 79 
Long & Allistatter Co........ 95 
MeCabe, do Peccdécvese 78 and 88 
Mitts & Merrill......... - 95 
Niles-Bement-l’ond Co 

3, 43 to 47 and 79 
Bellers & Co., Wm....... 
United Eng. & Fdry. Co...... 109 
Pyrometers, Electric 
EN EO ree eee 136 
Thwing Instrument Co....... 95 
Rack Cutting Machines 
i inc tekken wa < oe 114 
Carpenter-Tew Gear Co...... 112 
Fellows Gear Shaper Co..... 24 
Flather Mfg. Co., E. J.......114 
Gould & Eberhardt Ar es 
Horsburgh & Scott Co.......113 
lLeBlond Mach. Tool Co., R. K., 

63 and 136 

Niles-Bement-Pond Co. 

3, 43 to ‘47 and 79 
|. 3 A Ree 38 


& Schiitte..83and 126 
COvinceds SS 


Schuchardt 
Sloan & Chace Mfg. 


Racks, Cut 


Boston Gear Works.......... 112 
Brown & Sharpe Mfg. Co 
55 and 136 
Fellows Gear Shaper Pee 24 
Fiather Mfe. Co., BE. J....... 114 
llorsburgh & Scott Co....... 113 
eBlond Mach. Tool Co., R. K., 
63 and 136 

Newark Gear Cutting Machine 

Dt -ninwe ce dak Ceews ch owe 114 
2. Oh ER cans wn ee es 112 
Philadelphia Gear’ Works..... 112 
Simonds Mfg. Co., The....... 112 
Standard Gauge Steel Co..... 100 
Taylor-Wilson Mfg. Co.......113 
Racks, Tool 
Manufacturing Equipment and _ 

eee, ere 79 
New Britain Mach. Co....... 82 
Radiators, Japanning Oven 
American Gas Furnace Co 97 
Rawhide 
Colonial Leather Co......... 114 
Reamer Holders, Floating 
Colburn Machine Tool Co..... 127 
Reamers 
Boker & Co., Hermann...... 129 
peewee @ OO... ciccsccuns 112 
Card meee, Se, Oe Wn canes 37 

‘arpenter Tap & Die Co., J. M.122 


Chosclema Twist Drill Co....136 


Clough, R. M.. : ..114 
Detroit Twist Drill Co....... 80 
Gisholt Machine Co......... &2 
Lapointe Mach. Tool Co 77 


Lincoln-Williams Twist Drill 


i skew eked bike esas 'an 6 ase 126 


Morse Twist Trill & Mach. Co. 59 
Pratt & Whitney Co....2 and 48 
een BOOr CO. .cccccesass 26 
Ward & Son, Edgar T........ 98 
Western Tool & Mfg. Co..... 103 
Whitman & Barnes Mfg. Co.. 74 
Wiley & Russell Mfg. Co..... 95 


Reamers, Expanding 
Pratt & Whitney Co....2 and 48 


Reaming Stands 


Skinner Chuck Co. ...sccces -107 
Recorders, Time 

Caleulagraph Co......... sxe Oe 
Rheostats 

General Electric Co.......... 118 


Westinghouse Elec. & Mfg. Co.119 


Rivet Making Machinery 
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Riveting Machines 


NN 81 
Grant Mfg. & Mach. Co...... 90 
Long & Allstatter Co........ 92 
National Machinery Co...... 121 
Niles-Bement-l’ond Co. 

3, 43 to "47 and 79 
eee & Oe, Willies sacccecs 36 
ESE SS ZT Oe Sl 
Townsend Mfg. Co., IL. P..... 81 
Rolling Mill Machinery 
Blake & Johnson (Co......... 116 
Iill Slotter People.......... 93 
Hilles & Jones Co..........-. 79 
Niles-Bement-Pond Co., 

3, 43 to 47 and 79 
Sellers & Co., Wm..........- 36 
United Eng. & Fdry. Co....-.109 
Waterbury Farrel Fdry. and 

BGs De cccccsceccensess 


Rules, Steel 
Brown & Sharpe Mfg. Co. 


55 and 136 
Dill Slotter People. a 
Ifammacher, Schle mmer . Co. 65 
ge Sl SE es 94 
ee ee. Ba Da vesensnees 132 


Sand Blast Apparatus 
Chicago Pneumatic Tool Co...104 


Pangborn Co., Thos. W...... 105 

al A rrr 105 

Sand Shifting Machinery 

fo 4. eee ree 75 

Saw Frames and Blades, 
Hack 


Diamond Saw & Stamping Wks.103 
Idisston & Sons, Inc., Henry. 83 


Ilammacher, Schiemmer & Co. 65 
Beesene Pee CO... 0006s. . 9:1 
Niles-Bement-lond Co., 
3, 43 to 47 and 7¢§ 

es Se, Gs vc. n coe ee ww 103 
Starrett Co., L. 8S oe ee 132 
Thompson & Son c o., Henry G.103 
West Haven Mfg. ic asenaas 103 


Saw Sharpening Machines 


Newton Machine Tool Wks... 19 
Sawing Machines, Metzxl 
Rillings & Spencer Co. 91 


Diamond Saw & St: imping \Wks.103 


Gorton Machine Co., Geo. 94 
SS O82 eee 125 
Newton Machine Tool Wks... 19 
Niles-Bement-Pond (Co., 

3, 43 to 47 and 79 
i ee, Ges sks ence wns 103 
ee, cco eee e tae 99 
yi eee 103 
Union Twist Drill Co........ 67 
United Eng. & Fdry. Co...... 109 
Vandyck Churchill Co. 103 
West Haven Mfg. Co........ 103 
Sawing Machines, Wood 
Colburn Machine Tool Co....127 
Greaves, Klusman & Co...... 88 
Seneca Falls Mfg. Co........ 89 
Saws, Circular Metal 
Disston & Sons, Inc., Henry 83 
SOD BE CA caedccceves 103 
Saws, Metal Band 
Disston & Sons, Inc., Henry... 83 
Niles-Bement-l’ond (Co., 

3, 43 to 47 and 79 
Prentiss Tool & Supply Co.... 78 
See 103 
West Haven Mfg. Co........ 103 
Saws, Power Hack 
\rmstrong-Blum Mfg. Co 103 


Diamond Saw & Stamping Wks.103 


lisston & Sons, Inc., Henry... 83 
Ll. 2 3 eee 125 
Millers Falla Co... ...c...<- 95 


Niles-Bement-Pond (> 
3, 438 to "47 





Blake & Johnson Co......... 116 and125 
MemeGen Ble. Ce. ..ccccceccs 90 
Riveters, Hydraulic = & — Co.. Henry G. = 
Niles-Rement-Pond (Co.. rest aven Mfg CO. 0 050: 103 
. ome 4. 43 to 47 and 79 Western Tool & Mfg. Co..... 103 
Sellers & Co., Wm....... 36 | Saws, Screw Slotting 
Disston & Sons, Inc., Henry... 83 
Riveters, Pneumatic a FS > pees 103 
Rliss Co... FE. W 7 61 Scales 
Chicago Pneumatic Tool Co..1(4 . a - Cc 
Dallett Co.. Thos. H........ som | Sores S Chaps ye toe 
Independent Pnenu. Tool Co...105 _ . 
Ingersoll-Rand Co........... 105 | ee 
Niles-Bement-Pond (o., ons Seressope 
8, 43 to 47 and 79 | Shore Instrument & Mfg. Co. .102 
Sellers & Co.. Wm vo 36 | Seraper Holders 
Shepard Electric Crane & Hoist , Western Tool & Mfg. Co..... 103 
GO eecceceecescovecvececs 110 
Scrapers, Universal 
Riveters, Steam Western Tool & Mfg. Co..... 103 
Niles-Bement-Pond (Co., 
a 2. 43 co 47 and 79 | Sereens, Shaking 
ae Wr oak cn owen 36 | fo ee 75 
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Screw Machine Work 
National-Acme Mfg. Co...... 134 
Rummel Machine rew Co...102 


Screw Machinery, Wood and 
Lag 


i eee 93 
Se Ge SE Ue as hc eenccen 108 
Screw Machines, Automatic 
brown & Sharpe Mfg. Co., 
5D and 136 

Cleveland Automatic Mach. Cv. 18 
lbavenport Machine Tool Co.. 94 
lbreses Mach. Tool Co........ 22 
Johnson Jr. & Co., I. H...... 90 
Marshall & Iluschart Machry. 

See pe re 80 
National-Acme Mfg. Co...... 134 
New Britain Machine Co. 82 


l’ratt & Whitney Co....2 and 48 


Vrentiss Tool & Supply Co. 78 
Universal Machine Screw Co. * 
Windsor Machine Co 41 
Screw Machines, Hand 

Acme Machine Tool Co....... 30 


Co., 


Brown & Sharpe Mfg. , ‘ 
55 and 13 


Cleveland Automatic Mach. Co. 18 
Garvin Machine Co...73 and 106 
Grant Mfg. & Mach. Co...... 90 
Jones & Lamson Mach. Co., 
12, 13 and 50 

otter & Johnston....20 and 21 
l’ratt & Whitney Co....2 and 48 
Rivett Lathe Mfg. Co....... 135 
Warner & Swasey Co......... 39 
Wells & Son Co., F. E. errr rr 116 
Windsor Machine Co......... 41 
Screw Plates 

American Tap & Die Co..... 122 
ener @ OR, TMOG Be ccccncc 85 
Rateresee bd ee 122 
Card Mfg. SS. Sere 37 
Carpenter Tap & Die Co., J. M.122 
a. Fe erp rear 12 i 
Morse Twist Drill & ape Co. 59 
Smart Mfg. Co., A. J... - 131 
.. ¢ ~ |. aaa 15 
Wiley & Russell Mfg. Co..... 95 
Screws, Cap and Set 

Allen Mfg. Co., Inec., The.... 92 


Electric Welding Products Co.,102 


Ilammacher, Schlemmer & Co. 65 
National-Acme Mfg. Co...... 13 
Universal Machine Screw Co.108 
Worcester Mach. Screw Co...108 
Screws, Machine 

Allen Mfg. Co., Ine., The.... 92 
Barnes Co., Wallace......... 93 
Electric Welding Products Co. .102 
Ilammacher, Schlemmer & Co. 65 
National-Acme Mfg. Co...... 134 
Standard Gauge Steel Co..... 100 
Universal Machine Screw Co.108 
Worcester Machine Screw Co.108 
Second Hand Machinery 
Davis Machine Co., W. E ee 87 
Garvin Machine Co...73 and 106 
Manning, Maxwell & Moore. .128 
Marshall & Huschart Machry. 

i diepenicad eakedneecee 80 
McCabe, See 78 and 88 
_ & Merryweather Machy. 

ao iia maine ak aCe oe 78 
sen diannk Pond Co., 

, 48 to 47 and 7¢§ 

l’rentiss Tool & Supply Co... 78 
Seneca Falls Mfg. Co........ 89 
OO: DIN 6 6 6 et cbceneess 79 
Wormer Machry. Co., C. C.... 79 
Separators, Steam 
American Tool & Machine Co. 94 
Nicholson & Co., W. H....... 120 
Shafting 
Ward & Sons, Edgar T....... 98 
Shapers 
American Tool Works Co..... Ss 
Cincinnati Shaper Co........ 42 
lDavis Machine Co., W. P..... 87 
Fitchburg Mac hine Works.... 34 
Gould & Eberhardt be et eee 
Ilendey Machine Co....... 61 
8 OF ere 80 
Manning, Maxwell & Moore...128 
Marshall & Huschart Machry. 

Bd: it tha ea ach 4 ara we anaes! a 
I Me Dncknaaees 78 and 88 
Morton Manufacturing Co....108 
Motch & Merryweather Ma 

SC nek be kae 64.6% 79 
Newton Machine Tool Wks... 19 
Niles-Bement-Pond Co., 

3, 43 to 47 and 79 
Potter & Johnston. “0 and 21 
Pratt & Whitney Co. .2 and 48 
Prentiss Tool & Supply Co. 9 
Sellers & Co., Wm.......... 36 
Smith & Mills............... 111 
Springfield Mach. Tool Co... 19 
Vandyck Churchill Co....... 103 
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You have often noticed your Lathes chatter when operating on 
work of large diameter, even under reduced feed and speed. 

This is the result of poor tool support, caused by the tool ove 
hanging the bed. 

The tool never overhangs the bed on our Heavy Duty Lathes eve 
when working at the maximum swing. 

This means the same efficient feed and speed on the 
diameters, and the resulting reduction in cost. 

Besides the great advantage of proper tool support this ecnstru 
tion allows an increased swing over the carriage. 


Write us for other exclusive LE BLOND Cost Reducing features. 





The R. K. LeBlond Machine Tool Co. 


Cincinnati, Ohio 


Mis 


Domestic AcEents—C. C. Wormer Mehy. Co., Detroit. M J. 1 Osgood 
Cleveland, O IF. FE. Satterlee Co... Minneapolis, Minn The Hendrik 
Mehy. Co., Portland, Ore Caldwell Bros. Co., Seattle, W h - 

Co., New York, Birmingham, Vhiladelphia, Boston 

Kansas City, Mo Oliver Hl. Van Horn, New Orlea 

Torreon, Coah, Mex General Supply Co., S. A 

Yeates Machinery Co., Montreal, Quebec, Can 

ForriGgn AGENTS—TDwucas & Co Austria-Hungary 

& Houwens, Rotterdam, Holland J. Tambercier & 

werp, Belgium Hugo Tilouist, Stockholm, Sweden 

Australia. Nielson & Winter, Copenhagen, Denmark 














ee ee ee 


Long & Allstatter Co 
Mitts « Merrill 


Niles- Be me nt- P ond, 


Shears, Rotary 


. Ww 
Detrick & Harvey Mach. 


Metal Working Ma- 


Botts Mac hine Co. 


Niles-Bement oy, 


see eee eeeeeeeoe 


Niles-Bement Pond 


Tindel-Morris Co 


Brown & Sharpe 


Sockets and Sleeves 
Dril 1 & Mach. aig 


Special Machinery and Tools 


Baird Machine 
Res aman & Smith Co 


Weldi ng g Produe ts Co. 


geson “k “Pettis Mfg 


Niles-Bement wens 


Pratt & Whit: ey 


Standard Engineering ae 


Cutting Ma- 


Pratt & Whitney Co.. 
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Sprockets and Chains 


Baldwin Chain & Mfg. Co....111 
tilgram Machine Works..... 113 
Boston Gear Works.......... 112 
Brown & Sharpe Mfg. Co., 

55 and 136 
Eset CO. ccccecctccccuss 75 
Philadelphia Gear Works.. 112 


Stampings, Pressed Steel 
Worcester Pressed Steel Co... 
Stampings, Sheet Metal 


American Tube & Stamping Co.131 
Bay State Stamping Co...... is 


95 


Worcester Pressed Steel Co. 95 
Stampings, Welded 
Standard Welding Co..... coe 
Stamps, Steel 
Hoggson & Pettis Mfg. Co....106 
Stands, Portable 
Western Tool & Mfg. Co..... 103 
Steam Specialties 
Dart Mfg. Co., B. M...cccece 103 
Jefferson Union Co.....cecee 105 
National Tube Co........... 102 
Steel, Air Hardening 
Boker & Co., Hermann.......129 
Firth-Sterling Steel Co....... 99 
Hawkridge Brothers Co...... 98 
Jessop & Sons, Inc., Wm..... 102 
Vanadium-Alloys Steel Co....102 
Vulean Crucible Steel Co..... 102 
Steel Hardness Measuring 
Instruments 
Shore Instrument & Mfg. Co. 102 
Steel, Machinery 
Boker & Co., Hermann...... 129 
Firth-Sterling Steel Co...... 99 
Ilawkridge Brothers Co...... 98 
Jessop & Sons, Inc., Wm.... 102 
Standard Gauge Steel Co....100 
Union Drawn Steel Co....... 100 
Cee Se Oe, co ce wasee wes 131 
Vanadium-Alloys Steel Co....102 
Vulean Crucibie Steel Co 102 
Ward & Son, Edgar T....... 98 
Steel, Sheet 
American Tube & Stamping Co.131 
Disston & Sons, Inc., Henry.. 83 
Firth-Sterling Steel Co....... 99 
Hawkridge Brothers Co...... 98 
Jessop & Sons, Inc., Wm..... 102 
rs ee Me ew ea 103 
Union Drawn Steel Co....... 100 
EE aaa 131 
Vanadium-Alloys Steel Co....102 
Vulean Crucible Steel Co..... 102 
Ward & Son, Edgar T....... 98 
Steel, Tool 
American Tube & Stamping Co.131 
Boker & Co., Hermann.......129 
Disston & Sons, Inc., Henry... 83 
Firth-Sterling Steel Co....... 99 
Hawkridge Brothers Co...... 98 
Jessop & Sons, Inc., Wm..... 102 
Standard Gauge Steel Co.....100 
Union Drawn Steel Co....... 100 
Vanadium-Alloys Steel Co....102 
Vulean Crucible Steel Co..... 102 
Ward & Son. Edgar T....... 98 
Western Tool & Mfg. Co..... 103 
Steel, Vanadium 
Ifawkridge Brothers Co...... 98 
I - 131 
Vanadium-Alloys Steel Co....102 
Vulean Crucible Steel Co.....102 
Stocks, Die 
See Taps and Dies. 
Stones, Oil 
American Emery Wheel Wks. 117 
Carborundum (Co............ 28 
Dickinson, Thos. L....ccccee 59 
I I a a i al oe ls 69 
Vitrified Wheel Co........... 117 
Stools, Shop 
Manufacturing Equipment and 
ey, ar 79 
New Britain Machine Co..... 82 


Straighteners, Hydraulic 


Niles-Bement Pond Co., 


53, 43 to 47 and 


Straightening Machinery 


Morse Twist Drill & Mach. Co. 59 
Niles-Bement-Pond (Co., 

3, 43 to 47 and 79 
Betters & Co., WM... cccccces 36 
Springfield Machine Tool Co.. 49 
United Eng. & Fdry. Co..... 09 
Strip MWetal Straightening 

and Cutting Machine 

eer Ge. Fe Be cow ccncous 81 
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Swaging Machines 


Excelsior Needle Co......... 95 
Switchboards 

Garwood Electric Co........119 
General Electric Co.......... 118 
Triumph Electrie Co. - 120 


Westinghouse Elec. & Mfg. “Co. 119 


Switches 


General Electric Co......- 118 
Westinghouse Elec. & Mfg. Co. 119 


Tachometers 
Veeder Mfg. Co..... 
Tap Holders 


Brown & Sharpe Mfg. Co. 
55 and 1 


coccccce Sl 


Mrrimetom, F. A... ccccscces 
Warner & Swasey Co........ 139 
Tapes, Measuring 

Seaspett Ca, Sa Becsccceseus 132 


Tapping Machines and At- 
tachments 

American Tool Works Co..... 8 

I 6 in ng 0 ae a Oe 93 

Beaman & Smith Co. .25 and 106 

Cincinnati Bickford foo Co., 


0 and 11 
SS OPP 107 
Fosdick Mach. Tool Co...... 32 
Garvin Machine Co...73 and 106 
Geometric Tool Co........... 25 
Gould & Eberhardt.......... 35 
Grant Mfg. & Mach. Co...... 90 
Niles-Bement-Pond (Co., 
3, 43 to 47 and 79 
Pratt & Whitney Co....2 and 48 
Prentiss Tool & Supply Co. 78 


Rochester Boring Machine Co.111 
87 


Sloan & Chace Mfg. Co...... 
Wells & Son Co., F. E....... 116 
Whitney Mfg. Co inattuanaes 53 
Taps and Dies 

American Tap & Die Co..... 122 
tay State Tap & Die Co..... 121 
eee. Oe. Cee Ban ccecces 85 
Boker & Co., Hermann...... 129 
Brubaker & Bros., W. L..... 121 
terres & CS. ccc vcceusees 122 
>  § FF. Ss eee 37 
Carpenter Tap & Tlie Co.. J. M.122 
Cleveland Twist Drill Co....136 
OE Ea eee 93 
PENe GO ca ccccseeoeees 121 
Geometric Tool Co.......... 25 
Hammacher, Schlemmer & Co. 65 
Peemnene @ Cie ccccccececses 121 
Morse Twist Drill & eo. 59 
Nicholson & Co... WW. HT...... '120 
Pratt & Whitney Co. 2 and 48 
—"} SS . = eae 115 
NS fe OS eee 94 


meant eee, Ge, Bb. J. ..20s05 121 


a OE ae 26 
Ward & Sons, Edgar T..... 98 
Wells & Son Co., F. E....... 116 
eS. ea ear 115 
Wiley & Russell Mfg. Co..... 95 
Wrest BGR, CO. cccccces cooenee 
Taps, Collapsing 
Geometric Tool Co.......... 25 
Telephones, Intercommuni- 
cating 
Holtzer-Cabot Electric Co....120 
Testing Machines 
Sellers & Co., Wm coecee OO 
Thermometers 
gee cocccencesee 
Thread Cutting Tools 
roa a (om, Gee. Ti. vccceas 85 
Blake & Johnson Co......... 116 
I I ie os uns ok wa a 121 
National Machinery Co. . 121 
Pratt & Whitney Co....2 and 48 
Rivett Lathe Mfg. Co....... 1 
United Engr. & Fdry. Co..... 109 
Western Tool & Mfg. Co..... 103 
Thread Milling Machines 
Pratt & Whitney Co....2 and 48 


Thread Rolling Machinery 


Waterbury Farrel Fdry. and 
ls oss oe ke ree 

Tool Holders 

Armstrong -Bros. Tool Co....126 

Billings & Spencer Co....... 91 

Cleveland Twist Drill Co 136 

Grant Mfg. & Machine Co.. 90 


Hlarmmmacher, Schlemmer & Co. 65 
39> Seer ayaa y 121 
Pratt & Whitney Co....2 and 48 
Western Tool & Mfg. Co..... 103 
Tool Racks 

Wells & Sons Co.. F. E...... 116 


Western Tool & Mfg. oe 103 
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Toolmakers’ Files 
American Swiss File & Tool 
Co 


125 


Tecls, Small 
See Machinists’ Small Tools. 


Transformers and Convert- 


ers 
Westinghouse Elec. & Mfg. Co.119 
Transmission Machinery 


American Pulley Co......... lll 
Caldwell & Sons Co., H. W... 95 
Coates ( itpper > en 94 
Hyatt Roller Bearing Co..... 81 
fe ge “Ree eae 75 
hh: LL. See 91 
Niles-Bement-Pond Co., 

3, 43 to 47 and 79 
Oneida Steel Pulley oo SPDR lll 
Poole Engr. & Machine Co....113 
OGG Bre. OO. cos iccccee 110 
Royersford Fdry. & Mach. Co. 92 
eee Ee, Wilk cccccccess 36 
Trolley Wheels 
Lumen Bearing Co.........- 102 
Trolleys and Tramways 
Brown Hoisting Mchry. Co...110 
Harrington, Son & Co., Edwin. 89 


Moore Co., Franklin......... 110 
Niles-Bement-Pond Co., 

3, 43 to 47 and 79 
pene Elec. Crane & Hoist 
Yale & Towne Mfg. Co... 2! 
Tubing, Flexible 


American Tube & Stamping Co.131 


Tubing, Seamless Steel 


Almen@ Moe. Co., T. B..ces- 06 
American Tube & Stamping Co. 131 
Peeeeeees “See OR. cocccccces 
Standard Welding Co........ 198 
Ward & Son. Edgar T....... 98 
Turntables 

link-Belt Co..... eocccscese 20 
Sellers & Co., WM...cccceces 36 


Turret Heads 
Almend Mfg. Co., T. R......106 


Turret Machines 

Acme Machine Tool Co...... 30 
American Tool & Machine Co. ae 
Bradford Mach. Tool Co..... 
Brown & Sharpe Mfg. Co., 


55 and 136 
Bullard Machine Tool 


Co., 

70 and 71 
Davis Machine Co., W. P.. 87 
IDreses Mach. Tool Co 
Flather Mfg. Co., E. J 
Gisholt Machine Co......... 
Jones & Lamson Mach. 

12. 13 and 50 


LeBlond Mach. Tool Co., R. 
63 and 136 
Lodge & Shipley Mach. Tool 
Eek. eda deueantenenes 4 and 16 
New Britain Machine Co..... 82 
Niles-Bement-Pond Co. 
3, 43 to “47 
Potter & Johnston....20 
Pratt & Whitney Co... 7.2 
Prentice Bros. 
Springfield Mach. Tool Co 
Warner & Swasey Co........ 
Windsor Machine Co......... 41 
Turret Machines, Vertical 
Bullard Machine Tool Co., 
70 and 71 
Flather Mfg. Co., BE. J....... 114 
Niles-Bement-Pond Co., 
3, 48 to 47 and 79 


Turrets, Carriage 


and 7 
and 2 
and 4 

» 


Mieunt Ce.. J. G@..ccs scewesa nee 
Twist Drills 

Boker & Co., Hermann....... 129 
Cotter Feel Co. ccescese uses 
Cleveland Twist Drill Co..... 136 
Detroit Twist Drill Co..:.... 80 


Hammacher. Schlemmer & Co. 65 
Lincoln-Williams Twist Drill 
Tk abckekwcee cate eve cee anes 186 
Morse Twist Drill & Mach. Co. 59 
Niles-Bement-Pond Co., 
8, 483 to'47 and 79 


Pratt & Whitney Co....2 and 48 
Standard Tool Co. ...ccceccce® 26 
Union Twist Drill Co........ 67 
Ward & Son. Edgar T....... 98 
Whitman & Barnes Mfg. Co.. 74 
Wiley & Russell Mfg. Co..... 95 
Unions 

Dart Mfg. Co., E. M.....2---103 


Jefferson Union Co..........1 
National Tube Co. 
Universal Joints 


Raush Mach. Tool Co........ 40 
Boston Gear Works..........11 
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Where His Tools 
Are His 
Bread and Butter! 


Considering their first cost and the character of the work they 
do, a machinist’s tools are worthy a proper case. 







They must be get-at-a-ble, handy, easy to take out and put 
back—therefore, 


Showing case open and drawers exposed The H. S. & Co. Portable Tool Case 


with its 8 drawers (containing 3 1-5 square feet of room), pro- 
vides a case at once useful, portable, serviceable and at a 
moderate price. 











Made of solid oak, highly finished, brass trimmed, and withal, 
a really beautiful case. Outside dimensions, 152” long, 8” deep, 
103” high. 


$10.00 Each Net, F. O. B., New York. 
(With each order we will include a copy of our 1 200-page General Tool Catalog.) 


Special Circular No. 2933, giving detailed information upon request. 


Hammacher, Schlemmer & Co. 


Hardware, Tools and Supplies 


New York, Since 1848 4th Ave. & 13th St. 






Showing case closed and locked 











The Range Of Five Machines 


a gee SS Bath Precision Uni | The Bath 
versa 00 oom Grind- PR ECISI O N 


er is capable of doing— 


. ' 
Second, it grinds sur- the pictures tell the 
face work with a bh — story. It is the only Tool Room 
or cup wheel. machine that does all : ° 
this work. bene Grinder 





Third, it does internal 
grinding, straight or 
taper. 





Fourth, it does flat, 
conical or convex 
grinding. 


a a a 
The Bath Grinder 


Company, Inc. 
Fitchburg, Mass., U.S. A. 


FOREIGN REPRESENTATIVES: Schucharadt & 
Schutte, Stockholm, Berlin. Vienna, St. Peters 
burg, Copenhagen, Budapest; Alfred H. Schutte, 
Cologne, Brussels, Liege. Paris, Milan. Bilbao, 
Barcelona: Alfred Herbert, Ltd.. Yokohama: 
Chas, Churchill & Co., Ltd., London, Birmingham, 
Manchester, Newcastle-on-Tyrne and Glasgow. 

















66 
Valves 
National Tube Co.......eee. 
Watson-Stillman CO. .....006. 
Vanadium 
American Vanadium Co...... 
Vanadium Bronze 
American Vanadium Co...... 
Vanadium Steel 
American Vanadium Co...... 
Vise Stands 
LeBlond Mach. Tool Co., R. K., 


63 and 


New Britain Mach. Co 


rindel-Morris Co......-.eee« 
Western Tool & Mfg. Co..... 
Vises, Drill 

Carter & sakes Machine Oe 
(sra S 9S Serres 


Vises, Metal Workers’ 


Co 

Mfg. Co., 
nD and 

Machine Co.. 


Athol Machine 
Brown & Sharpe 


Ilakes 
Mrz. Co sini 
lammacher, Schlemmer & Co. 
eBlond Mach. Tool Co., R. K., 
and 


‘arter & 
lam 


63 
Mitiera Walle CO. ..cccccecéus 
Reed Mfg. Co 
Walworth Mfg 
We rn Tool & 


Vises, Pipe 


Athol Machine Co 
Bignall & Keeler 
Butterfield & Co 
Curtis & Cu 

Parker Co., 


Reed Mfg. Co 


136 
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Vises, Pipe—Continued. 


Saunders’ Sons, D.......... 94 
Walworth Mfg. Co.......... 50 
eee @ mee Ge, BF. Beccscice 116 
Western Tool & Mfg. Co.....103 
wrens & Oe. dc. Be vciavce 83 
Vises, Plain 

Se hn ccc eudeween 120 
Vises, Planer and Shaper 
American Tool Works Co..... 8 
Carter & Hakes Mach. Co. 115 
ens mon - llaner CO... 2.00 31 
Hendey Machine Co......... 61 


Niles-Bement-! ‘ond Co., 


3, 453 to 47 and 79 


Vises, Universal Machine 


tecker Milling Machine Co... 23 
Brown & Sharpe Mfg. Co., 
55 and 136 

Graham Mfg. Co ee: 
Skinner Chuck Co....cccccee 107 
Vises, Wood Workers’ 
Ilammacher, Schlemmer & Co. 65 
Parker Co... Chas abana 115 
Pratt & Whitney Co....2 and 48 
Voltmeters 
Dn St vceencawaacenwws 136 
Wash Stands and Bowls 
Manufacturing Equipment and 

Engineering Co... .c.ceers. 79 
Washers 
tarnes Co., Wallace......... 93 
Peeeees e, “OE nc coe sccseveas 77 
Welding 

erican Tnhe & Stamping Co.131 
I le ctric We ding Products Co.102 
(iarwood Electric Co 119 
(;oodvear, Ine., Nelson....... 102 
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Welding—Continued. 


International Oxygen Co..... 96 
Sanford Mfg. Co., F. C...... 100 
Pe 2, Givcrsctctones 100 
Standard Welding Co . 98 
ek i Ce Ms «6 eeces 6 aes 101 
Toledo Electric Welder Co.... 98 
Worcester Pressed Steel Co... 95 
Welding Machines 
International Oxygen Co..... 96 
Sanford ES a 100 
Toledo Electric Welder Co.... 98 
Universal Eelctric Welding Co. 76 
Welding, Oxy-acetylene 
Sanford Mfg. Co., F. C. .100 
OUD Fee Gis se ceeenueunen 100 
Wire-Flattening Mills 
ees Ge DONOR. 0 as secnsess i16 
Wire-Forming Machinery 
pupemnadte Machine Co 59 
Baird Machine Co., The...... 93 
Blake & Johnson Co......... 116 
Waterbury Farrel Fdry. and 
CE MW ne ctn anes an we 50 
Wire, Music 
Hammacher, Schlemmer & Co. 65 
Wire-Nail Machinery 
National Machinery Co...... 121 
Wire - Straightening Ma- 
chinery 
"Fe OS ere 81 
eS "Se 65 
een Ga Bs Bn ccvvsscans 81 
Wood Working Machinery 
Greaves, Klusman & (Co...... 88 
Manning. Maxwell & Moore...128 


Niles-Bement- Pond Co., 
$3 to 47 


{ and 79 
Falls Mis ‘ 


Seneca 89 
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But this Classified 
find, 


If 


under different headings, the various products 
of each advertiser. 
you don’t see ‘it’ in the advertisement, look 


(OME 


than they 


advertisers make more tools and equipment 
can crowd into a single advertisement. 
Index is devised so that you can 


through the Classified Index. 


To be here ts a badge e} Ve sponsibility. 


To buy 


jrom here is a guarantee of satisfaction. 

















